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The " lithochamnioo ridge '* along the outer edge of the toutheajl reef of Mer Island. 
The ridge is shown laid bare at the low spring tide ol September 30. 1913. 



Southeast shore of Mer Island, showing the wide southeast reef-flat and the stone 
fish -traps which were constructed in prehistoric times by the natives. 
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PREFACE 

The present report, intended primarily as a contribution to zoogeography, 
has been made possible through the opportunity given me as a member of the 
Expedition of the Carnegie Institution of Washington to Torres Strait in 1913. 
Every possible facility was afforded for studying the littoral echinoderms, not 
only at Mer, the largest of the Murray Islands, where a laboratory was maintained 
for five weeks, but also at Green Island near Cairns in northern Queensland, at 
Thursday Island, at Erub (Damley Island), and at Badu (Mulgrave Island). These 
brief glimpses of the reef life at widely scattered points were invaluable in acquaint- 
ing me with the Torres Strait fauna, but it must not be supposed that they were 
adequate to give a satisfactory knowledge of its distribution. They merely served 
to show that local conditions may play a large part in the distribution of species 
and to make one cautious in drawing conclusions from observations so hastily made. 

Besides its primary purpose, this report is offered as a contribution to our 
knowledge of echinoderms, particularly their natural history and taxonomy. Wher- 
ever a species has been observed in life by me, I have given all the data I could 
secure regarding its occurrence and habits. Oftentimes, of course, when species 
were taken but once or at best very rarely, these data amoimt to little, but they 
may perhaps be suggestive. As for the taxonomy, the new species of crinoids with 
which I met have already been described ^ and it has not seemed desirable to repeat 
the original descriptions, but figures of these new forms are given herewith for the 
first time. So, too, the new ophiurans have been described and figured by photo- 
graph,' but colored figures of some of the most notable species are given in the 
present report. No new echini were foimd by the Carnegie Institution's party. 
The new asteroids and holothurians are here described and figured for the first time. 

In view of the fact that the local use of this memoir will be infrequent and 
small, it has not seemed desirable to give artificial keys to all the species. Instead 
of this I have taken occasion to make revisions of certain genera or families which 
are unusually well represented in the Torres Strait region and it is hoped that these 
will be of service to students of echinoderms, quite regardless of the narrow geo- 
graphical limits to which this report is confined. 

It would be most imgracious if I failed to express in this brief introduction 
my gratitude to those whose assistance has made the present work possible. To 
Dr. Alfred Goldsborough Mayor, Director of the Department of Marine Biology 
of the Carnegie Institution of Washington, I owe thanks not merely for the oppor- 
tunity of visiting Torres Strait and enjoying the privileges of the laboratory at Mer, 
but for his unfailing interest in my work and his determination that nothing he 
could do should be left undone to make that work successful. No words could 
adequately express my appreciation of what I owe to him, but even these few lines 

1 See H. L. Clsxk, 1915. Comatulids of Torres Strait. Carnegie Inst. Wash. Pub. No. 212, pp. 97-125. 
> See H. L. Claric, 1915. Catalogue of Recent Ophiurans. Mem. M. C. Z., BS, pp. 163-376, pUtee 1-20. 
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are contrary to his expressed wishes and are o£Fered merely for the satisfaction of 
my own feelings. To Mr. E. M. Grosse, of Sydney, who went with us to Torres 
Strait as artist, my heartiest thanks are due, not only for the beautiful figures 
which adorn the firet nineteen plates of this memoir, but also for his careful super- 
vision of the lithographing of those plates at the New South Wales Government 
Printing Office in Sydney. Mr. Grosse's skill is amply attested by the plates them- 
selves, but only those who were in our party can fully appreciate the patience, 
persistence, and enthusiasm with which his work was done. To Lieut. Frank A. 
Potts, M. A., of Cambridge, England, Dr. E. Newton Harvey, of Princeton, and 
Professor David H. Tennent, of Bryn Mawr, the other members of the party, I 
am glad to express my thanks, not only for their constant kindness and cooperation, 
but for many valuable specimens. Mr. John W. Mills, our engineer, was always 
eager to help in every possible way, and many a fine specimen I owe to his enthusi- 
astic interest. Mr. John S. Bruce, government teacher and magistrate on Mer, 
was constantly helpful and placed me under great obligation to him. Mr. Thomas 
A. Williams, who, at the time of our visit was magistrate on Erub, was also most 
hospitable. I am under very real obligations to Mr. George Clark, of Thursday 
Island, for his kindly help. The late Mr. R. Etheridge, curator of the Australian 
Museum, was untiring in his e£Forts to have me properly equipped for collecting 
in Torres Strait; it gives me great pleasure to acknowledge here his many kind- 
nesses and his unfailing interest. The assistant curator, Mr. Charles Hedley, was 
also most helpful, and to him I feel under special obligation, for it was largely due 
to his advice that we went to Mer. Finally, I wish to thank Mr. Samuel Henshaw, 
Director of the Museum of Comparative Zoology, for the extended leave of absence 
which made the trip possible, and also for helpful suggestions in connection with 
the preparation of the plates for this report. 
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INTRODUCTION. 

The marine fauna of Torres Strait is of more than usual interest because the 
region is generally believed to be one of relatively recent subsidence, and the ques- 
tion naturally arises whether the strait so formed has been a migration route of 
importance in the distribution of marine life. Have East Indian species passed 
eastward through the Strait to give rise to or mingle with the Australian east- 
coast faima? Or have Australian species passed westward through the Strait 
and entered the East Indian fauna? Correct answers to these questions would 
throw a great deal of light on the origin of the faunsB of the Australian east coast 
and of the islands in the western Pacific south of the equator. Indirectly, at least, 
light would also be thrown on the whole geological history of thofie regions. 

Hedley, in his interesting and important paper on the Marine Fauna of Queens- 
land (1909), has touched on these matters and has hinted at some of the evidence 
shown by the distribution of moUusks, but otherwise the questions have hardly 
been approached from a zoological point of view. The intensive study of the 
littoral echinoderms of Torres Strait, which wap made possible by the expedition 
of the Carnegie Institution of Washington in 1913, suggests that such studies may 
result in finding the true answers to these and similar queries. At any rate the 
results here set forth throw some light on the obscure problems involved. 

Littoral echinoderms are at present one of the best groups of marine organisms 
for the study of such questions because their conspicuousness invites the attention 
of all collectors and has led to the larger common species being well known for many 
years and hence recorded from many places. Moreover, each class of echinoderms 
is sharply defined and none contains such a large number of species as to make a 
reasonable familiarity with all an impossibility for a specialist. Finally, no echino- 
derms are so active or such wanderers in the adult condition, even when they are 
free-6winm[iing forms, as to lead to a rapidly widening dispersion. It is true that 
a large proportion of the known species of echinoderms are believed to have pelagic 
larvffi of more or less activity and the dispersal of the species almost certainly 
takes place chiefly by means of the scattering of those larvse by currents, surface 
or deeper. Nevertheless, many species have a relatively restricted range and the 
group as a whole contains comparatively few cosmopolitan or even tropicopolitan 
species. It is also important to note that strictly littoral echinoderms have a 
limited bathymetrical range and species which can be collected on the reefs and 
along shore rarely extend into water over 30 fathoms deep. To such species, there- 
fore, -a channel or larger area of greater depth than that forms a barrier which, 
while far from insurmountable, is nevertheless of real importance.^ 

Obviously, to make use of a littoral fauna as an agency for throwing light on 
such a problem as the function of Torres Strait in the distribution of marine life, 
the composition of that fauna must be worked out as completely as possible, and 
the first part of this memoir is therefore occupied with an account of the species of 
echinoderms which are known to occur in the Torres Strait region. It is no doubt 
true that this fauna is as yet imperfectly known, for our knowledge is based on 

^ The viewB here ezpresBed are, I am aware, directly oontrary to thoee held and expressed by Bell (1909), who 
eonaiders that the Indo-Pacifio ediinoderms can "throw no light" on the relation of islaiidB to eaich other. 
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the collections of but four workers^ of whom only one was particularly interested in 
echinodenns. But the material gathered into these four collections reveals a fauna 
of wonderful richness, well worthy of more exhaustive investigations. It is particu- 
larly notable for the abundance of comatulids, whose beautiful colors and graceful 
movements make them the most striking feature of echinoderm life on the reefs. 
For the purpose of this study, the Torres Strait region is limited strictly to 
the district between 141** and 145'* E. longitude and 9** and IV S. latitude, an area 
of about 37,000 square miles, of which little more than 3,000 is land. Except out- 
side the Barrier Reef, which is approximately in longitude 144**, the 34,000 square 
miles of sea is very shallow, rarely exceeding 25 fathoms in depth, and usually not 
over 10 or 12. It is, moreover, crowded with reefs and sand bars, many of which 
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Fig. 1.— Chart showing the Torres Strait region. 

rise into islands and islets of greater or less extent, but only a few feet above water. 
There are also volcanic islands like Erub and Mer, or sunken and eroded mountains 
like Badu and Moa, which are extensively bordered by reefs and reef flats. As a 
consequence of these phjrsical conditions, the region teems with marine life, and 
where the combinations of tidal currents and surface conditions are particularly 
favorable the richness of the coral reefs in invertebrate life really passes description. 
At Mer, where the Carnegie Institution's laboratory was maintained for five weeks, 
and where echinodenns were particularly sought for, additional species were dis- 
covered every day and a large proportion proved to be new to science. But the 
reefs were far from exhausted by our constant and intensive search, for on the last 
day of our stay four species were found which we had not previously seen. Nothing 
is known of the fauna in the deep water east of the Great Barrier reef. 

The first workers to collect echinodenns in Torres Strait were the naturalists 
of the Challenger, who made Somerset on Albany Pass, about 30 miles southeast 
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of Thursday Island, their headquarters from September 1 to 8, 1874, and on Sep- 
tember 9 visited Booby Island and also dredged and trawled in that vicinity.^ 
Challenger Station 186 was near Wednesday Island, in 8 fathoms of water, where 
three hauls with a dredge were made on a bottom of sand, shells, and gravel. 
Station 187 was near Booby Island, in 6 fathoms, where two hauls with a dredge 
and one with a trawl were made on a deposit of sand and shells. Station 188, at 
which a number of interesting echinoderms were secured, lies just west of the 
Torres Strait region, as here limited ; 27 species of echinoderms were taken at station 
186, quite equally divided between the five classes, but at station 187 only 14 
species were taken, and of these 9 were sea-stars, while there were no holothurians. 
The list of echinoderms gathered by the Challenger naturalists, including the littoral 
collections, follows; species which were described as new to science are indicated 
by italics. Where the species is discussed in the present report under a different 
name, that name follows the sign ^ . 



Cbinoidba: 

Antedon microdisous ""Zygometra miorodisoa. 
muUiradiata »Zygoinetra microdisoa. 
variipinna ""Heterometra orenulata. 
Aotinometra beUi "-Comaster bellL 

tnaadata «Comatella maculata. 
multiradiata "sCapillaster mulUradiata. 
paryiciira »Coinanthu8 annulata. 



pauctcirra 
peotinata 
solaria 
ffdUda 



BComatula rotalaria. 
"Comatula pectinata. 
■Comatula solaria. 
•Comanthus annulata. 



Astsboidba: 

Aatropeeien «e6fti. 

tebra YBT, ro§M. 
IjoSt^ farfidfer. 
Stellaster inoei. 

prxnctp9* 
Anthenea tuberoukwa. 
PtotaoeroB caXUmorpkM "•OreaBter gracQia. 

turritus "Oleaster nodosus. 
Nepanthia bieyis. 

Ophidiaster hdicodichm ->Haoelia helioostioha. 
tuberifer »Tamaria tuberifera. 



AsTBROiDBA — Continued: 
Metrodira subulata. 
Retaster insignia. 
Ophiuboidea: 

Ophiolepis annulosa "sOphiolepiB superba. 

cincta. 
Ophiothrix longipeda. 
stelligera. 
Ophiomasa oacaotica. 
Euryale aspera. 
Echinoidba: 

Phyllacanthus annulifera' 
verticillata' 
lata. 
Pleurechinusbothiyoides "BTemnotiemabothryoides. 
Salmads globator-sSalmacis virgulata alezandri. 

rarispinaaiSalmacis belli; S. dussumieri. 
Tjagannm depressum. 

Peronella decagonalis-^Peronella orbicularis. 
Breynia australasia. 

HOLOTHUBIOIDBA : 

Synapta verrilU >*Protankyra verrilli. 
Coloohirus chaUengeri -Pentaeta challengerL 
AcHnocucunm typicuB. 
Thuanefunu var. papuensia ^Thyone papuensis. 



"Prionocidaris bispinosa. 
ePrionocidaris verticil- 



^ In 1878 J. £. Tenison-Woods listed the following Echini from the Torres Strait region, as having been collected 
by Sir William Madeay in 1876. According to Hedley (1909), Macleay's vessel, the Chetfert, was at Erub from July 31 
to August 13. 



Diadtma ttotutm, Bmb, " 10-20 fmi." 
Aalropyoa radiata. Erub, '* 10-20 f nw.*' 
Hel0roem%trolu9 mammiUatms. Erub, " 10-20 fnw.*' 
JMiMMMtra ImeunUr. Erub. 
&nmoiftoe4ntroiu9 eurtfthrogrammtu. Cape York. 
Temn&pUtmu tor^umatieus. Erub, ** 10-20 fma." 
8aimaei9 kioolor. Erub. 



SalmaeU rarUpina, Erub; Cape York. 
Echinut danUeyen^is. Erub; Cape Qrenville. 
Hipponoi varitffota. Erub; Cape Granville. 
Fibula volva. Burar. 

Araehrundet plaetnia. Erub; Cftpe OreuTilU. 
Marelia planulcUa. Erub; Gitpe Grenville. 
Bupaiagut val^neUnneti. Cape Grenville. 
Breynia auttralaaim. Cape York. 



I have transcribed the names of the echini as given in the list regardless of spelling, but I have used the native 
names of the islands in giving the localities. This paper of Tenison-Woods is the first published dealing with Torres 
Strait echinoderms, although the material was collected about a year after the ChdUenger*$ visit to the region. But 
the presence in the list of Chniocidarit Qeranioidea, Strongylocen^rahis erytkrogrammua, and EupcOagua valenciennen, 
southern species not otherwise known on the eastern coast of Australia north of Port Jackson, has so shaken my faith 
in its reliability that I have decided to leave it out of account. This decision is strengthened by noting that the depths 
given for Diadema ( '^Centrechmtu) and Heierocentrotus are highly improbable for such very littoral species. Moreover, 
it is impossible now to determine what the species of Salmada really were. The indications are that, even if there are 
no misklentifications. in some way a shifting of labels took place, which has led to some highly improbable records. 
Ccmsequoitly I have ignored this list throughout this report except in the case of Echinus damleyensia, Ramsay 
(1885) has virtually discarded Tenison-Woods' list and records none of its species from the Torres Strait region, 
exeept BchiMu damUyensis^ Fibularia volva, and Breynia australasicB, 
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There are 11 crinoids^ 13 asteroids^ 6 ophiurans, 8 echinoids, and 4 holothurians 
in this list, a total of 42 species and varieties, of which 16 were supposedly new to 
science. As revised in the light of present knowledge, there are but 41 species and 
varieties and only 12 really new. 

The next collector of echinoderms to visit the Torres Strait r^on was Dr. 
R. W. Coppinger, of H. M. S. Alert, who spent the months of June to September 
1881 at Thursday Island. He was a remarkably intelligent and skilful naturalist, 
and though not especially interested in echinoderms, he brought to the British 
Museum a large and valuable collection of those animals, which was studied and 
reported on by F. Jeffrey Bell. 

The following species were contained in the Alert collection from the Torres 
Strait region: 



Cbinoidba:^ 

Antedon bidena «01igometride8 adeons. 
decipiens « Heterometra crenulata. 
elegana >*Zygometra elegans. 
gyges sLamprometra gyges. 

Comatula pectinata. 
irreguiaria « Zygometra elegans. 

iHeterometra crenulata. 
milbertisAmphimetra discoidea, Oligo- 
metra oarpenteri. 
Aetinometra intennedia" Comatula Solaris, 
jukesia Comatula rotalaria. 
multifida-Comaster novaeguineiB, Co- 

manthus schkgelii. 
parvicirra "Comanthus parvidrra. 
paucicirra * >= Comatula rotalaria. 
robusta « Comatula solaria. 
Solaris » Comatula Solaris, pectinata, 
purpurea, and Heterometra 
crenulata. 
variabUia^ComaatQT multifida. 

Astbroidba: 

Echinaster purpureus ^Echinaster luzonicus. 
Linckia megaloplax»Tamaria fusca. 
nodosa =Hacelia helioosticha. 
Metrodira subulata. 
SteUaster inoei. 

Pentagonaster cappingeri « Goniodiscaster ooppin- 
geri. 
tKi^t««- Goniodiscaster pleyadella. 
Dorigona longimana=Ioonaster longimanus. 
Asterina oepheus^Asterina burtonii. 
Asterina (Nepanthia) brevis. 
Astropecten copptn^eri »Astropecten sebra. 
Retaster insignia. 



Ophiuboidba: 

Pectinura infemalis "^Ophiarachnella infemalis. 
Ophiopinax stellatus »Ophiochasma stellatum. 
Ophiopeza oonjungens« Pectinura yoldii. 
C^hionereis dubia«Ophionereis semoni. 
Of^othriz martensL 

mekmofframma. 

punctolimbata. 

rotata. 

striolata. 
Ophiomasa cacaotica. 

Echinoidba: 

Phyllacanthus annulifera aPrionocidaris bispinosa. 
Saknacis alexandri >=Salmancis virgulata alexandri. 
TenmopleuruB botluyoidesoTemnotrema bothry- 
oides. 
toreumaticus. 
Echinus angulosu8»Lytechinus vemiculatus. 

damleyensis « Nudechinus damle3ren8is. 
Fibularia volva. 
Tjaganum decagonale >=Peronella orbicularis. 



Echinoneus cyclostomus. 
Lovenia elongata. 
Breynia australasisB. 

HOLOTHXTBIOIDEA : 

Cucumaria aemperi. 

Colochirus tuberculosus^Pentacta tuberculosa. 

Actinocucumis difficilU. 

Thyone saoellus. 

Thyonidiimi schmeltaii "Bphyllophorus schmeltsiL 

Phyllophorus proteus. 

Holothuria lineata «Holothuria pardalis. 

modesta? 

peregrina" Holothuria pardalis. 



There are 14 crinoids, 12 asteroids, 10 ophiurans, 12 echinoids, and 9 holo- 
thurians in this list, a total of 57 species, of which 15 are described as new to science. 
As revised in the light of present knowledge, there were 56 species in this collection, 
but only 7 were new to science at the time. It is a striking fact that only 13 of the 

^ The corrected identifications of the Alert oomatulids are due to Mr. A. H. Claric's revision of the crinoids of 
the British Museum (1913). 

' This species is also recorded, in the Challenger list, as new to science, but it was described from the Alert 
collection. That is, it was first taken by the Challenger, but was first described in the Alert report 
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57 species taken by Dr. Coppinger are in the Challenger lists.^ The fact is not hard 
to understand, however, when we consider that Dr. Coppinger's work was all in 
shallow water, from which the naturalists of the Challenger were more or less 
debarred by the very specific purpose of that vessel's voyage. The two British 
vessels together revealed an echinoderm fauna in Torres Strait of at least 80* 
species, of which more than a third appeared to be endemic or at least confined to 
Torres Strait and the tropical coast of Queensland. 

In 1892 Dr. Richard Semon made Thursday Island his headquarters from Feb- 
ruary 13 to April 4, and with the aid of a sailboat dredged and collected extensively 
in the Strait. His collections of echinoderms were subsequently studied by Doder- 
lein and by Sluiter, the latter reporting on the holothurians. The following species 
were in Semon's Torres Strait collection: 



Cbinoidba: 

Antedon bidens^Olieoinetrides adeoiUD. 
e]eganB">Zygometra elegans. 
microdiscu8«Zygometra mierodisoa. 
Aeiinometra belli "BComaster belli 

pauoioirra""Comatula rotalaria. 
pecUnata ""Comatula pectmata. 
solaria "Comatula solaria. 

AsnsoiDBA: 

Astropecten granulatuB. 

lebra. 
LukUa macolata. 
loonaster longimanus. 
SteDaster ineeL 

Goniodiscus pleyadella "QoniodisGaster pleyadella. 
Anthenea tuberculoBa (tuberculata on p. 305). 
PentaoeroB tumtus^Oreaster nodosus. 
Nepanthia brevis. 

Ophidiastier tuberifer""Tainaria tuberifera. 
Retaster cribrosus ^Retaster imrignis. 

Opbiuboidba: 

Ophk>pesa coiijuiigeD8*PectinuTa yokUL 

Peetiiiura arenoaa. 

OphiaciiB modesta. 

AiDphiura 6rodki->Ampbiodia brodd. 

OphioiriUm semont^Of^nxjnerm semom. 

Ot>hiothela daiUD. 

Ophiapkthintu aeHnamdrtB, 



Ophiuboidba — eonHnued. 
Ophiothrix beUi, 

longipeda. 

martensi. 

punctdimbata. 

stelligera. 

striobtta. 
Opbiomasa cacaotioa. 
Echinoidba: 

Leiocidaris blspmoBa-tPrionocidaris bispinoaa. 
Pleurechinus bothrymdes *Temnoirema bothr3roide8 
Salmaeis spbsBroides var. &0tt»*Salinacis belli* 
Echinometra lucunteraBEohinometra mathaBi. 
Arachnoides placenta. 

Tjaganiim decagonale ^F^ronella orbicularis. 
Ediinodiscus auritus Tar. tenuissima "^Echinodiscua 

tenuiBsinius. 
Breynia australasis. 

HOLOmUBIOIDBA: 

3ynapta glabra ^Oi^eodesoma ^bra. 

godeffroyi""Euapta godeffroyi 

grisea Tar. aZba^Opbeodesoma grisea. 

indivisa "-Sjnu^tula indivisa. 

similis? "^Protankyra similis. 
Golochirus eucumi8«Pentacta eucumis. 
Mtdleria echinites "Actioopyga echinitee. 

Ivbriea »Actinopyga lubrioa. 
Holothuria monocaria. 
pardalis. 

There are thus 7 crinoids, 11 asteroids, 14 ophiurans, 8 echinoids, and 10 holo- 
thmians in the Semon collection, a total of 50 species, but only 7 are undescribed 
forms. Of the 50, 34 were apparently not taken by the Challenger, 35 are not on 
the AlerVa list and 26 do not seem to have been taken by either vessel. Dr. Semon 
thus apparently increased the number of species of echinoderms known from Torres 
Strait to 112, but the revised lists show that there were only 29 species not taken 
by the Challenger, only 28 that the Alert did not get, and only 20 not taken by either 
vessel. Semon thus raised the number of known echinoderms from Torres Strait 
to just 100. It is interesting to note that 12 species were present in all three collec- 
tions, that Semon found no crinoids not in the other collections, but on the other 

^ We now know that the two collections had 17 species in common. 

* The two lists seem to show 86 different f<mns, but the corrected lists reduce this number. 
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hand only one of his holothurians was found by the earlier collectors. Whether 
these peculiarities of Semon's collection are in any way connected with the seascm 
of the year when his work was done, can not be asserted, but it is not at all unlikely. 
The Challenger and Alert collections were made in the early spring, while Dr. Semon 
was at Thursday Island in the late summer and early fiJl. Nothing is known 
definitely as yet of the seasonal changes in the fauna of a coral reef, or indeed of 
any circumscribed marine area, at least so far as the invertebrates are concerned. 
Mr. Bruce, of the Murray Islands, once remarked to me that he wished I could 
stay on through the rainy season (summer) because I would then find many, marine 
animals which were not to be found in September and October. 

In September 1913 the Department of Marine Biology of the Carnegie Insti- 
tution of Washington established a laboratory in Torres Strait, and I was so 
fortunate as to be one of the party that enjoyed its privileges. For a few days we were 
at Thursday Island and that immediate vicinity; we had three days at Erub and a 
hasty visit was paid to Badu, but most of our time was spent at Mer, the largest of 
the Murray Islands. There, as already mentioned, we searched the reefs diligently 
for five weeks, but we were able to do no dredging. A little use was made of "tangles," 
but they were not very successful. One afternoon a Japanese diver collected for 
us in the deeper water outside the reef, but with comparatively poor results. In 
spite of the collecting being thus almost entirely confined to the reefs and reef-flats, 
we secured a notable collection of echinoderms made up of the following species: 



Bchinoderma collected by Carnegie ExpediHan in Tarree Strait in WIS, 



Cbinoidba: 

Capillaster multiradiata. 
CcMDatella maculata. 
nigra, 
stelligera. 
Comatula pectinata. 
purpurea. 
Gomanthus altemans. 
annulata. 
calUpepla. 
hUeqfueca. 
parvidrra. 
samoana. 
Bohlegeb'i. 
Heterometra deUcata. 
Stephanometra callipecha. 

monacantha. 
etypacantha, 
Lamprometra brachypecha. 

Oligometra anisa, 
Tropiometra afra. 
Dorometra nana. 

Asteboidba: 

Anthenea tuberculosa. 
Greasier nodoeuB. 
Culcita novseguineflD. 
Asterope earinifera. 
Habroporina ptdchella, 
Fromia elegans, 

milleporella. 



AsTEBomsA — continued. 
Nardoa mollis. 

nov8Msaledoni». 
pauoiforis. 
rosea. 
Ferdina ocettdto. 
Linckia laevigata. 
Bunaster uniserialis. 
Leiaster speciosus. 
Ophidiaster granifer. 
Uoderma. 
squameus. 
Tamaria tuberifera. 
Nepanthia brevis. 
AstenoA anomala. 
burtonii. 
exigua. 
nuda. 
Echinaster lusonicus. 
Aoanthaster planci. 
Val vaster spffHTera. 
Ophiuboidba: 

Ophiacantha oonfusa. 

disooidea. 
Amphiura microeonm. 

eeptemepinoea. 
Amphiocnida dilatata. 
Ophionephthys octacantha. 
Amphipholis squamata. 
Amphiodia meeopomti. 
Amphioplus parvidypeus. 
rdictus. 
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Ecfdnodertns oottecied by 

OFSiVRomiOA— continued, 
Opha&eiiB deiicata. 
hemiteUs, 
ItUeamacuUUa, 
sayignyL 
OphioUuix demeesa. 
dyscrUa, 
hirauta. 
Uodisca. 
longipeda. 
mait&nai au8iraU$, 
melanostiota. 
nereidina. 
propinqua. 
rh{d)dota, 
Btelligera. 
striolata. 
trilineata. 
virgata. 
Ophiomasa oaoaoUca. 

cacaotica var. piota. 
obecura. 
Ophiothela hadra. 
Ophionereifl porrecta. 

semoni. 
Ophioooma breyipes 

brevipes var. variegata. 
erinaoeua. 
parva, 
pica. 

Bohoenleiiiii. 
Bcolopendrina. 
OphkMnastiz annulosa. 
asperula. 
caryophyllata. 
corailicola, 
flacdda. 
Janualis. 
mixta. 
Ophiarthrum elegans. 
pictum. 
Ophiarachna incrassata. 
Ophiopexella spinoea. 
Ophiaraehnella gorgonia. 
infernalis. 
septemspinoea. 
Ophiura kinbergi. 
OphioleiHS dnota. 

Buperba. 
Ophioploous imbrioatus. 
Echinoidba: 

Phyllacanthus imperialis. 
OentrediinitB savignyi. 

setosus. 
Echinothrix calamaris. 
diadema. 
Tripneustes gratilla. 
Salmacis virgulata alexandri. 
Temnotrema scu^ta. 
Stomopneustes variolariB. 
Edunostrephus molare. 
Paraaalenia gratiosa. 
Echinometra mathsi. 



Carnegie Expedition in Torres Strait in 191S — Continued. 
Echinoidba — continiied. 

Heterooentrotus mamillatus. 
Fibularia volva. 
Peronella lesueuri. 

orbicularis. 
Echinoneus cycloBtomus. 
Schizaster lacunosus. 
Brissus latecarinatus. 
Breynia australasi». 
Lovenia elongata. 

HOLOTHURIOIDBA : 

Euapta godeffroyi. 
Opheodesoma grisea. 
Polyplectana kefersteinii. 
Synapta maculata. 
Synaptula nigra. 

reota. 
Leptosynapta laHpaHna, 
Gliiridota rigida. 
Trochodota maculata. 
Thyone buccalia. 

okeni. 
Phyllophorus schmeltsii. 
Paeudoououmis aciculus. 
africanus. 
eurystichus, 
Pentacta trimorpha, 

tuberculosa. 
Labidodemas semperianum. 
Holothuria allimensia. 

arenicola. 

argus. 

atra. 

axiologa. 

coluber. 

cumulus, 

edulis. 

fuscocinerea. 

hypamma. 

immobilis. 

impatiens 

impatiens vara, concolor, liUea, pulehra. 

leucospilota. 

marmorata. 

modesta. 

monocaria. 

pardalis. 

pervicax. 

remoUescens. 

rugosa. 

scabra. 

eubverta. 
Stichopus chloronotus. 
horrens. 
variegatus. 
Thelenota ananas. 

anax. 
Actinopyga lecanora. 

mauritiana. 

miliaris. 

nobilis. 

parvula. 



The above list contains the names of 22 crinoids, 27 asteroids, 59 ophiurans, 
21 echinoids, and 53 holothurians, a total of 182 forms, 177 distmct species, and 5 
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additional color varieties. Three of the color varieties and 41 of the species we 
previously unknown to science, or at least unnamed. 

On comparing the list of echinoderms taken by the Cam^e expedition ^w^il 
those of the earlier collectors, some interesting facts are brought out which thro 
a little light on questions of distribution. Only 5 names {Comatula pedtruzti 
NepanChia brevis^ Ophiamaza cacaotica^ PeroneUa orbicularis, and Breynia atistrc 
Umce) occur in all four lists, 21 occur in three lists, and 56 in two lists. Of th* 
Challenger^ s 42 species we met with only 16; of the 57 forms taken by Dr. Coppinger 
we found but 22; while of Dr. Semon's 50 we collected only 17. Of the 100 echino- 
derms known from Torres Strait, we met with only 36, no doubt because we did 
so little dredging and so little collecting in the vicinity of Cape York and Thursday 
Island. On the other hand, by going to Mer and collecting the echinoderms of 
that single spot as completely as time permitted, we added 146 forms to the Torres 
Strait list, bringing it up to a grand total of 246 species and varieties. No region 
of similar extent anywhere in the world is as yet known to harbor an echinoderm 
fauna of such variety, but it is quite possible that favorable areas in the southern 
Philippines or in the Dutch East Indies will, when intensively examined, reveal a 
similar wealth of forms. 
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Part I.— ANNOTATED LIST.' 

CRINOIDEA. FEATHER^TARS. 

Although conditions are not suitable for the occurrence of stalked crinoids, 
the reefs of Torres Strait provide many a satisfactory home for comatulids and at 
certain points, such as the southwest reef at Mer, these exquisite animals are very 
abundant. Their remarkable delicacy and grace combined with their varied and 
often brilliant colors make them conspicuous even among the beauties of the reef , 
so that they are sure to attract the attention of anyone so fortunate as to visit 
such an area. At Mer we found no fewer than 21 species, and at Friday Island 
we secured a single specimen of still another. Of these 22 species, 7 seem to have 
been new to science when we took them,* and 7 others were not previously known 
from the Torres Strait region. In 1874 the Challenger had taken 9 species, and 
seven years later Dr. Coppinger, of the Alert, secured 4 of these, adding 9 more 
not taken by the earlier naturalists. Semon, in 1892, collected only 7 species at and 
near Thursday Island, adding none to the list of 18 already taken. Of these 18, 
we took but 8, so that the total number of species now known from TorresStrait is 32, 

The most common and the most beautiful of the Torres Strait comatulids 
are members of the family Comasteridse. They live a very sedentary life, either 
in crannies among the living corals or attached to the lower surface of large rock- 
fragments. Observations on thek habits * show that they are very sluggish with 
little tendency to move about or even to change position. Movement, wh&k it 
does occur, is effected by creeping, using the arms and not the cirri for this purpose. 
Comatulids of other families swim actively and very gracefully, but the comasterids 
apparently never do so under normal conditions. Their color diversity is very 
great and, in some cases at least, is entirely unreliable as a clue to the species. No 
correlation was noted between the brilliancy of the color and the light or shade of 
the habitat, but some evidence was found for believing that colors become deeper 
with age and, in some species at least, old individuals tend to become a deeper 
and deeper brown, or even black. 

Until 1907 the great Challenger monograph by P. H. Carpenter contained most 
of what was known about comatulids, although one or two other Englishmen and 
several German writers had made some contributions to the subject. But since 
1907 our knowledge has been enormously extended and the taxonomy of the group 
has been revolutionized by the work of Mr. Austin Hobart Clark, of the United 
States National Musemn. The unusually keen systematic sense, excellent powers 
of observation, and remarkably clear use of language in description revealed in 
his publications, have placed aJl students of echinoderms under great obligations 
to him and have made him easily our foremost authority on the Recent Crinoids. 
In my work on the comatulids of the Torres Strait r^on I have been under con- 

' Families and genera are arranged with reference to a taxonomio sequence, but qwdes are arranfed alphabetio- 
ally except in the families Ophidiasterid» and Ophiooomidn, where they follow the sequoice of the artificial k^ys. 
' See The Comatulids of Torres Strait, pp. 97-125 of Puh. No. 212, Caroegie Inst Wadi., 1915. 
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12 THE ECHINODERMS OF TORRES STRAIT. 

stant obligation to him not only for his publications, but for the loan of books a 
specimens as well as for opinions and suggestions made both orally and in lette 
It is therefore to be regretted that I find myself often in disagreement with hi 
particularly in regard to the status of a number of comatulids which I mys 
collected. In his report on the Sihoga Comatulids (1918) Mr. Clark assigned r 
seven supposedly new species (See H. L. Clark, 1915) to the synonymy of hali 
dozen forms, previously more or less well known. This is done without word 
comment, which Mr. Clark tells me is due to lack of opportunity, as his manuscri 
was completed when the reprint of my paper was received. Of course, in view 
his opinions, I have carefully reviewed my descriptions, re-examined my materia 
and given new attention to publications bearing on the species in question. Durii 
the summer of 1919 Mr. Clark spent some weeks in Cambridge, studying tl 
crinoids of the Museum of Comparative Zoology collection, and of course review* 
my Australian material. As a result he has modified some of his opinions, but y 
are still not in agreement on every case. His position with reference to each specie 
concerned is discussed in the proper place in the following pages. 

Since Mr. Clark's reports on the crinoids of Australia (1911), the crinoids < 
the Indian Ocean (1912), and the Sihoga comatulids (1918) give an abimdanc 
Of keys and of bibliographical references, I have limited myself to the least poi 
sible synonymy. 

COMASTERID^. 

Comatella maculata. 

Adinomdra maculata P. H. Carpenter. 1888^ Challenger Comat., p. 307, pi. Iv, fig. 2. 
Camaiella maculata A. H. Clark. 1008. Smithaon. Misc. Coll. 6B, p. 207. 

(Plate 3, Figure 1.) 

This widespread species, which ranges from the islands of the southwestern Indiai 
Ocean to Rotuma and the Carolines, was originally taken by the Challenger in Prince o 
Wales Channel, Torres Strait, in 8 fathoms. It was not met with by either Coppinger a 
Semon, but we found it common at Mer on both the southeastern and southwesteri 
reef-flats. It lives on the lower surface of large rock fragments and seems to avoid brighi 
light, for when the rock is overturned the comatulids move quickly towards the lower side 
When placed in a basin, some individuals are quite active and move around and arounc 
the basin at a rate of 2 or 3 inches per minute. If the basin is placed in the sun, the comatu- 
lid folds the arms over the disk and makes various other movements indicating physio- 
logical disturbance. At Mer, there was not much diversity of color in this species, the 
typical appearance being well shown in figure 1, plate 3. Very large specimens (150 mm. 
across) tend to become very dark, approaching black, but the tinge is always purplish, 
not brown. Although known from the northern part of the East Indian region, from 
New Caledonia, and as far as 20"" S. on the Queensland coast, maculata is not known from 
the Arafura Sea or the islands between New Guinea and Timor. 

Comatella nigra. 

Acti$unnetra nigra P. H. Carpenter. 1888. Challenger Comat., p. 304. 

Comatella nigra A. H. Clark. 1908. Smithson. Misc. Coll., 62, p. 207.— 1912. Crinoids Indian Ocean, p. 68, 69, 
fig. 1. — 1918. Siboga Comat., p. 5, pi. i (colored). 

The discovery of nigra at Mer, where it is comparatively rare, extended considerably 
to the southward^ the known range of this species, which is common in the northern East 
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Indies and Philippines. A single large specimen is recorded by Reichensperger (1914) 
from the Aru Islands. At Mer, nigra occurred only near the outer nuurgin of the south- 
western reef-flat. The Museum of Comparative Zoology has a series of 33 specimens 
from Port Galera, Mindoro, Philippine Islands, most of which are accompanied by careful 
notes on the color in life. For these notes thanks are due to Dr. L. E. Griffin. They show 
that nigra ordinarily has the groimd-color a deep wine-red or even blood-red, tending to 
become almost black; one specimen, however, was essentially light brown and one was 
distinctly olive-green; many specimens showed a stippling or spotting with olive-green or 
olive-yellow, and in most specimens the cirri were tipped with a light shade, usually recorded 
in the notes as "silver'' or "glassy." Preserved specimens are commonly a dull brown of 
some shade, often nearly black, but are sometimes quite bright brown. When dry, they 
give little indication of stippling or spotting with lifter shades. The species grows to a 
large size, 300 to 350 mm. across with usually from 40 to 70 arms. 

It seems to me by no means certain that nigra is specifically distinct from steUigera^ 
which is exceedingly common at Mer. When taken, the specimens of nigra were supposed 
to be only old specimens of the common species, and I still think that is a possible inter- 
pretation of their pectdiarities, but in deference to Mr. A. H. Clark's contrary opinion, 
based on more extensive material, I do not at present unite the two forms under a 
single name. 

Comatella stelligera. 

AcHnametra steUigera P. H. Carpenter. 1888. Challenger Comat., p. 308, pi. Iviii. 

CamaieUa ddUgera A. H. Cla^, 1908. Smitbson. Miso. Coll., SiS, p. 207.— 1018. Siboga Comat., p. 5, pi. ii (colored). 

(Plate 2, Figure 2.) 

This is a very common comatulid at Mer and its diversities of color were very perplex- 
ing. The first one taken was ''deep purple, with every joint or syzygy yellow-green,'' 
except those on the calyx which were orange-yellow; the centrodorsal was purple with 
yellow spots; pinnules with purple segments and orange joints; cirri absent. But the same 
day at the same place, I took the brilliantly green individual shown on plate 2, and such 
green specimens were by no means rare. Other specimens had the calyx and basal part 
of arms purple, with the distal half of arms more or less green; the transition from purple 
to green is not abrupt. A small specimen with 35 arms, taken September 28, had disk 
and basal part of arms orally bright rose-purple; calyx and aboral side of arm bases Kght 
yellow brown, becoming dusky near middle of arms; distal part of arms bright yellow, 
with or without a transverse band of rose-purple; cirri rose-purple. One specimen is re- 
corded in my field notes as "uniformly black," but quite possibly this was a specimen of 
nigra, as the two species were not distinguished in the field. 

A specimen of ateUigera in the Australian Museum is said to be from Port Jackson, 
but I think such a record needs confirmation, as the species was not taken by either the 
Thetia or the Endeavour, nor was it known to Whitelegge, perhaps the best-informed man 
in the world, eariy in the present century, on the marine fauna of Port Jackson. The Alert 
did not find ateUigera anywhere on the coast of Queensland, not even in Torres Strait, nor 
did the Challenger nor Semon meet with it. Under the circumstances, I consider the sup- 
posed Port Jackson specimen the result of an erroneous label, though possibly an individual 
mi^t have reached that harbor on a foul ship bottom. At any rate, the record may well 
be ignored in delimiting the range of the species, which extends from Ceylon on the west 
to Samoa on the east. Aside from Mer, the only place in the Torres Strait region where it 
has been taken is at the reef of Attagor, west of Erub; Jukes collected a specimen here 
which is now in the British Museum. No specimens have been taken in the Arafura Sea 
or among the islands in that immediate vicinity. 
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14 THE ECHINODBRMB OF TORRES STRAIT. 

Capillailer multiradiata. 

Aaieria* nmUirodiata Tjnni^. 1758. Sys. Nat., ed x, p. 663. 

CapiOMUr nwtHrodiata A. H. Ckurk. 1900. VkL Med., p. 134.-1918. Siboga Comat., p. 14, pL iii (eolo 

A single specimen, with 19 anns and the cirri xxi, 20-24, was taken with a ''tang 
in 5 to 6 fathoms of wat^ just outside the re^ at Mer. The color in life was black ora 
brown dorsally, with joints between the segments much darker; whole dorsal surface incl 
ing the cirri heavily silvered or frosted with white. The dry specimen is li^t gray, 
jdnts noticeably darker. The half-dozen specimens in the Museum of Comparat 
Zodlogy, from Port Galera, Riilippine Islands, on which we have color notes, thanks 
the kindaess of Dr. L. E. Griffin, were brown of some shade in life, sometimes nearly bla 
usually with white or silver on the cirri, but seldom elsewhere. The range of muUiradi 
extends horn Ceylon to the Caroline Islands, north to Formosa and south to Dirk Harl 
Island, West Australia, and flinders Island, Queensland. 

Comatula pecdnata. 

AdertaipteHtmtaUsmi. 1758. Sys. Nat., ed. x, p. 663. 

Aet&wnutra peetinata P. H. Carpenter. 1888. Challenger Comat., p. 284, pi. liii, figs. 15-22. 

Ccmahdap9ainaiaA.H.Chik. 1908. Froc U. S. Nat Mus., 55, p. 685. 

(Plate 1, Figure 3; Plate 3, Figure 2.) 

This species is certainly not common in the Torres Strait region, but it is recorded 
taken by the ChaUenger^ the Alert, and Dr. Semon. We foimd a specimen on the sandy fl 
south of Friday Island, and at Mer we took 4 specimens. One of these, a young one, w 
notable for its color (pi. 3, fig. 2), so much more brilliant than that of any adults \ 
saw, their general tone being deep brownish-purple (pi. 1, fig. 3). The range of tb 
species is from Singapore and the Philippine Islands, southward to Baudin Island, We 
Australia, and to Port Molle, Queensland. I doubt the validity of the Port Jackson recoj 
for the same reasons that I have questioned the occurrence of ComateUa ateUigera there. 

CcHnatula purpurea. 

Ahdo pwrpwta J. MtUler. 1843. Arch. f. Naturg., 9, pt. 1, p. 132. 

Cmnahda purpwrw A. H. ClariL 1910. Proc. Biol. Soo. Wash., j85, p. 96, fig. on p. 97.— 1918. Siboga Comal 
pL xiv, fig. 16. 

This species ranges along the northern coasts of Australia from Port Denison, Queenf 
land, to Shark Bay, West Australia, and northward to the Philippine Islands. It is recorde 
from both the Am and Kei Islands and the Alert took it in Torres Strait. We did not fin 
it at Friday Island, Badu, or Erub, but it is exceedingly common at Mer in all sorts c 
rituations, some of which are quite unlikely places for a comatuUd. It was first note 
among sea-weed and rocks at the edge of the reef-flat near the northern comer of the islan< 
on the west side. The individuals found here, where conditions seemed unfavorable t< 
echinoderms and few occurred, were all small, rarely more than 90 mm. across when full: 
expanded, and in ordinary li^t seemed to be black. Some, when critically examined ii 
bright li^t, were found to have a distinctly greenish cast, while others were brownish 
In a solution of Epsom salts (MgSOO in which they were placed for narcotization, the] 
gave out rapidly and copiously a brownish-red color. As the color was given out to ai 
unequal degree, preserved specimens show much diversity of shade. At first these smali 
individuals from the northwestern reef were supposed to be young, but the very darl 
color suggests they are adults stunted by adverse conditions under which they live. On 
the eastern and southern re^s, purpurea proved to be very common and reached a largei 
sise. The biggest ones found were about 250 mm. across. Under the very favorable living 
conditions on these re^s great diversity of color was shown, especially among the smaller 
individuals; some were bright red, some madder red, some simply reddish, and occasionally 
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one was yellowish olive, yellowish brown, or gray. Sometimes there were white stripes 
on tiie arms and pinnules, and the joints of the pinnules were white, but as a rule specimens 
w&n unicolor. The colors are very fugitive by any method of preservation, but are best 
retained by killing in an aqueous solution of mercuric chloride and then drying. 

Adults of jmrpurea are readily distinguishable from specimens of pectinata of the same 
fflw by tiie chaxacteristic number and arrangement of the cirri. I have seen no specimen 
which could not be promptly assigned to one species or the other by this test alone, but I 
have failed to find any other difference between the two species and I do not feel certain 
that they are really distinct. The fact that specimens of pecHnatay large and small, were 
found at Mer associated with purpurea and distinguishable only by their more numerous 
and more continuously arranged cirri, makes me somewhat sceptical. Some of the largest 
q)ecimens of purpurea lack cirri altogether, but the sockets, usually paired, sometimes 
single, at the five comers only of the centrodorsal are xmmistakable. 

Gmiatula rotalaria. 

liMiuurek. 1S16. Anim. 8. Vert., $, p. 534.— P. SL Carpenter. 188S. Challenger Comat., pL liy (as AeHruH 
metra pauddrra). 

Although this species was taken by the ChaUenger, the Alert, and Dr. Semon, we did 
not meet with it. Known only from northern Australia and the Aru Islands. 

G>matula Solaris. 
Lamarek. 1S16. Anim. a. Vert., $, p. 533.— Herklots. 1860. BijcL Dieric., 9, p. 10, pL ix (colored). 

Another well-known species, ranging from Port Curtis, Queensland, to Singapore and 
Hong Eong, with which we did not meet, although the ChdUenger, Alert, and Dr. Semon 
took specimens in Torres Strait. 

G>master belli. 

AeUnomebra hetti P. H. Carpenter. 1888. ChaUenffer Comat., p. 334, pi bay, fiips. 1, 2. 
ComaeierbdU A. B.C\axk. 1006. Proo. U. S. Nat. Mus., 55, p. 68S. 

Known from various stations on the coast of northern Australia including one or more 
in Torres Strait, but we did not meet with it. 

G>master muldfida. 

AledotmdiifidaJ.Mmsr. 1841. Arch. f. Naturg., 1, pt. 1, pp. 144, 147. 
C<wuuteriitiift^^A.H.Clark. 1000. Proo. Biol. Soo. Wash., 5^, p. 87. 

Owing to the fact that in each of three of his most important pi^rs (1911, 1913, 1918) 
Mr. A. H. Clark has used a different nomenclature for liie Comasters of Torres Strait, it 
is very diflScult, if not impossible, to determine which of the various records belong to any 
one of the species. There seems to be no doubt that Mr. Clark believes there are three 
q>ecie6 in tiie Twres Strait region, but as we did not meet with even one, I can throw no 
lif^t on tiie subject. 

Comaster noveguines. 

AledonomBffmnemJ.Umsr. 1841. Arch. f. Naturg., 7, pt. 1, p. 146. 

ComaeiernamBgmnem A. n.ChA. 1006. Proc. U. S. Nat. Mus., 55, p. 686.— See P. H. Carpenter. 1888. Ckal- 
lenger Comat., pL Ivii, fig. 1 (as Actinometra typiea). 

Known from several stations in Torres Strait, but not met with by us, this species 
has a far wider range than the preceding two, reaching Fiji on the east and Singapore and 
the nulippines (m the north. The notes on our Philippine spedmais from Dr. L. £. 
GrifiBn's eoUecticHi show that in life this comatulid is usually brown of some shade, ranging 
from dark chocolate to burnt orange; one specimen, however, was chiefly dive with the 
cirri and pinnules ''blue." 
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16 THE ECHIN0DERM8 OF TORRES BTRAIT. 

Comanthus^ altemans. 

iidtfiomafra ottemofw P. H. Carpenter. 1881. Notes Leyden Mub., 5, p. 206. 
ComanMiM alternant A. H. Clark. 1906. Smithson. Miac. ColL, 5;?, p. 206. 

(Plate 20, Figure 1.) 

A single specimen of this species, which ranges from Port MoUe, Queensland, to 
Philippine Islands, was found at Mer. It was taken by the Japanese diver in 18 fathc 
outside the northwestern reef. The color was orange-brown with the young arms and di 
part of many old ones bright brownish-orange. When placed in alcohol, this specii 
reacted vigorously, quite differently from the many other individuals of Comanthus trea 
in the same way, rupturing the arms, so that only one and part of a second remai 
attached to the calyx (pi. 20, fig. 1). 

Mr. A. H. Clark has now (1913, Smithson. Misc. Coll., 61, No. 10) raised to 
generic rank certain sections of CamarUhus which he originally proposed as subgenera (IS 
Vid. Med., p. 141). These are based on the frequency and position on the arm of the occ 
rence of division series of 2 and of 4 (3+4) segments. This is a very variable charac 
and one which increases in variability with the increase in the number of arms, and wl 
it is of great service in distinguishing species, it seems to me an exaggeration of its impc 
ance to base genera thereon. I must therefore decline to recognize Mr. Clark's subdivisic 
of Comanthus. 

Comanthus annulata. 

AcHnometra annulata BeU. 1882. Proc. Zool. Soc. London, p. 535, pL 35. 

Comanthus (Vania) annulata A. H. Clark. 1911. Mem. Austral. Mus., 4, pt. 15, p. 757. 

(Plate 1, Figures 2 and 8; Plate 3, Figure 3.) 

This is decidedly the most noticeable comatulid of Mer and probably of the Ton 
Strait r^on. While it is perhaps no more abimdant than Comalula purpureay it is mu< 
more conspicuous from its more brilliant color as well as from its larger size. It is obvious 
the feature of the animal life on the reefs where conditions are suitable. While it was n 
uncommon on the southeastern reef at Mer, the southwestern reef was the best place for i 
The diversity of colors shown is really extraordinary and it is doubtful if anything mo 
beautiful can be found in the sea than a selected group of these exquisite comatulid 
A dozen assorted specimens in a large white basin of sea-water rivals in beauty of textui 
and form, as well as of color, the finest bouquet a florist can produce. When seen thus, tl 
appropriateness of the name ''sea-lilies" is obvious. It is surprising how little correlatic 
between size (and age?) and color, specimens of annulata show. Some of the smallei 
specimens were very dark olive or dark brown, nearly or quite black, rarely they were rec 
specimens 60 to 75 mm. across were often light brown, yellowish, greenish, or even blu 
(pi. 3, fig. 3) ; larger specimens were commonly brown, olive, green, or purplish (pi. 1, fig. 2] 
big specimens were often very dark and occasionally almost dead-black. Few individual 
were unicolor; the change of shade or even of color between the base and the tip of the an 
was usually marked (pi. 1, fig. 8). The following quotations from my field notes will serv 
to emphasize the diversity of color shown: (1) Light dull flesh-red; dorsal surface ligh 
purplish with white bands near base of arms. (2) Lovely yellow-green, the pinnules witl 
white tips. (3) Pale grayish-blue, pinnules with orange tips. (4) Delicate pale gray aQ( 
black. (5) Oral surface blackish, dorsal side dull whitish or pale gray-brown, with eacl 

^ Althou^ the Greek word ivSoc is neuter, it is the opinion of the best authorities that Comanthus should \> 
regarded as of so-called "common" gender. Since Mr. A. H. Clark, the author of the genus, designates his type a^ 
intricataf subsequently stated to be equivalent to the earlier name valida, using the feminine termination in both caseS; 
I have decided to abandon the neuter termination to the specific names in the genus, which I have previously used 
and shall hereafter uniformly adopt the feminine. 
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joint and syzygy black; pinnule segments almost white; cirri pale yellowish. (6) Disk 
very dark, variegated or speckled with green; basal third of arms brown, all syzygies and 
joints dark brown; distal two-thirds of arms bright yellow-green with joints, syzygies, and 
oral surface dark brown; cirri dull light-blue. (7) Dull black; oral side of terminal half 
of arms white. (8) Dead-black; only the bases oif the oral pinnules white. 

The diversity of size, arm-number, and number of cirri is no less noteworthy. In size 
the range was from less than 50 mm. diameter up to approximately 300 mm. The number 
of arms ranged from 13 to 47, but the great majority of individuals had between 32 and 43; 
only 1 1 were noted with more than 43 arms. Tlie division series are very generally 4 (3 +4) 
and it is not difficult to find individuals with 38 to 40 arms in which every series is thus. 
On the other hand, most individuals have one or more series simply 2, and in one specimen 
no fewer than 13 series are of this nimiber. Brachials of the third (iii Br) series are of course 
present in specimens with more than 20 arms, and brachials of the fourth series (iv Br) 
are very generally present; in two specimens, one with 40 and one with 42 arms, a v Br 
series is present. The number of cirri ranges from none, a very common condition, to as 
many as 18 or 19, but as a rule they are few and weak. 

The range of annidata is from Ceylon eastward to Fiji and Tonga, and southward to 
Port Denison, Queensland, and to the northwest coast of Australia. 

Comanthus annulata var. xantha. 
H. L. Claric. 1915. Carnegie Inst. Wash. Pub. No. 212, p. 102. 

(Plate 1, Figure 6.) 

A superb comatulid, bright red and yellow in color, was found in the cavity of a large 
sponge, brought up by the Japanese diver from 18 fathoms off the northwestern reef at 
Mer, October 13, 1913. The following day two similar specimens were foimd near the edge 
of the southwestern reef. Except for the color, I fail to detect any characters by which 
this form can be distinguished from annidata and I therefore suppose it is only a color 
variety. But it is so well marked and easily recognized that it seems to me worth while 
to give it a name. 

Comanthus calUpepla. 

SL L. Clark. 1915. Carnegie Inst. Pub. No. 212, p. 102. 

(Plate 1, Figure 1.) 

In his Siboga report, Mr. A. H. Clark (1918, p. 43, 44) assigns this species to the syn- 
onymy of C. hriareus, in spite of my definite assertion to the contrary. Of course, in view 
of this action I have again been over the evidence and I am confident that Mr. Clark is 
wrong. The Museum of Comparative Zoology has a fine series of 28 specimens of hriareus 
from the Philippines, most of which are accompanied by Dr. GrifiSn's valuable notes on 
thdr color in life. Some of these are rather small and on one several cirri are present. The 
presence of cirri in caUipepla is not in itself, therefore, a character to distinguish tiie species 
invariably from hrioTeuB; indeed, it is quite possible that the Murray Island species may 
lack cirri when old and particularly when senescent. But comparison of a cirrus of hriareuB 
with one of caUipepla brings out another distinguishing character not emphasised in my 
original description. In hriareus the cirri, when present, are composed of about 11 s^ments 
and end in a conspicuous curved claw, while in caUipepla there are 16 segments and tiie 
terminal claw is minute and scarcely at all curved. The form of the individual s^ments 
in the two species is also seen to be markedly different when the cirri are placed side by 
side. The difference between hriareus and caUipepla in the form of the I Br and II Br 
series is very striking, and by itself is ample to separate them. As for tiie difference in 
col<»*, hriareus is commonly brown of some shade or very deep reddish; it is often sprinkled, 
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speckled, blotched, or variegated with yeUow-green or yellow, but in none of the Philip 
specimens, nor in any recorded cases, is there any approach to the green and yellowish-^ 
coloration of caUipepla. 

Since examination of the holotype (M. C. Z. No. 579) Mr. Clark has decided that 
anmdata, an opinion in which I can not possibly concur. Among hundreds of annv 
seen at Mer, the maximum nimiber of arms noted was 47 and the largest niunber I h 
found recorded is 68. Moreover, the coloration of caUipepla is quite different from tha 
any of the multitudinous color forms of anmdata. Finally the iii Br series is 2, not 4 (3 -| 
and hence by Mr. Clark's own sjrstem of generic division caUipepla is a Camantheria j 
not a Comanthua at all! I am glad, however, that he is ready to admit it is not briareiu 

The only individual of this superb comatulid which we saw was found among liv 
'' stag-horn'' corals near the outer edge of the reef-flat at Mer. It was kept alive in 
laboratory nearly 24 hours while the colored figure was being made, but it died and bn 
to pieces early in the morning of the second day. Hence, as a holotype it is now in a f r 
mentary condition, but still reveals all the essential characters, and even the colors 
but little changed. 

Comanthus luteofusca. 
H.L.ClariL. 1916. Carnegie Inst. Pub. No. 212, p. 102. 

(Rate 20, Figures 2 and 3.) 

This pretty little comatulid is not at all rare at Mer, though not abimdant. It occi 
with anmilata but is readily distinguished from that species. The color shows little div< 
sity, ranging only from a rather light to a rather dark yellow-brown; occasionally the bro^ 
is dark and has a greenish cast and rarely the distal part of the arms is green or greeni 
yellow; the cirri are bright brown or yellowish. Before seeing specimens, Mr. A. H. Cla 
(1918, Siboga Comat., p. 56) was of the opinion that this is only a form of panncirra; it ] 
however, much nearer annuUxUij and if these two species are to be maintained as distin 
from each other luteoftisca would seem to be entitled to recognition. Mr. Clark distinguish 
annulata from parvicirra only by the more numerous arms and the absence of cirri. Natu 
ally, under such an arrangement hUeoftiaca would seem to be identical with parvicirra, h\ 
anyone who will take the trouble to examine carefully the original description of tl 
Murray Island species will see easily why such is not the case. On the other hand, the lii 
between kUeofusca and small, dark specimens of annulata with 16 to 18 cirri is not £ 
easy to draw, and I hesitated whether to consider the small brown individuals merely 
variety of annvlata or to rank them as a distinct species. The latter course seemed to w 
better and I see no reason to regret it. 

Since examining my material (M. C. Z. Nos. 536 to 542 and 580; holotype, No. 536 
Mr. Clark suggests that hUeofusca is identical with samoana, and after comparison of speci 
mens I think he is probably right. But I am letting the name stand for the present becaus 
I find that there are two forms now included in the Museum of Comparitive Zoology col 
lection, both from Mer and both identified by Mr. Clark as samoana. One of these ha 
very rough cirri and is what I have called ItUeofusca; the other has smooth cirri and I hav< 
called it samoana. Mr. Clark has labeled one of these latter "nearly typical samoanaJ 
Whether these two forms represent different species or not, I am not prepared to say. The] 
are easily distinguished from each other but I hardly think the difference will prove reliable 
My first thought was to let luteofusca stand as the name for the form with the rough cirr 
and use Mtnoana as the name of those which have the cirri smooth. But reference to Mr 
Clark's original description of samoana unfortunately shows that his types were the fom 
with rough cirri. Hence it is the form with smooth cirri which lacks a name! For the pres- 
ent, however, the matter may rest, awaiting light on the relationship of the two forms. 
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Comanthus parvicirra. 

AUeto parvicirra J. MOUer. 1841. Arch. f. Naturg., 7, p. 145. 

AeHnometra parvicirra P. H. Carpenter. 1888. Challenger Comat., p. 338, pi. Ixvii, figs. 3, 4. 

CoMOfKJhct parvicirra A. SL ClariL. 1908. Smithaon. Misc. ColL, SB, p. 203. 

(Plate 1, Figures 5 and 7.) 

This is the most perplexing comatulid found at Mer, for while typical specimens are 
easUy recognissed, tiie intergradations with annvJata are very puzzling. Moreover, the indi- 
viduals which seem to be undoubtedly parvicirra differ so among theiilselves that it is hard 
to believe they represent a single species. This is well shown on plate 1, wha^ figure 5 
represents an arm of a red and white form and figure 7 represents the arm of a very different- 
appearing grayish form. It will be noted at once that not only in color but in the shape 
of the arm tiie differences are very great. The preserved specimens look less unlike each 
other and a careful comparison fails to show any good reason why they should not both 
be called parvicirra. It will be observed that the grayish individuals have the armnsegments 
ydlow-brown with the joints and the pinnules purplish-brown, but the general effect both 
in life and in alcohol is gray. One of the most strikin^y colored individuals seen was 
greenish-yellow and rich red-purple, while another had the basal half of the arms red and 
white (as in pi. 1, fig. 5) with the distal half bright-greenish-yellow. It is evident, there- 
fore, that little reliance can be placed on color to help in distinguishing parvicirra^ yet it 
is certain that very dark-colored specimens wa^ not noted at Mer and, except for the 
grayish specimens, bright colors were the rule. The shade of red in the red and white indi- 
viduals is elusive, for while in bright sunlight it seems to be almost rose-red, with less illu- 
mination it is more a dull blood-red and in shade it becomes almost a light liver-brown. It 
is quite fugitive in alcohol, the specimen becoming more or less light brown. Aside from 
the matter of color, parvicirra is distinguishable from anntdata by its lighter, more fragile 
structure, the presence of some cirri, and the relatively small number of arms. As many 
specimens of annulata, however, have only 21 to 29 arms and often have cirri, sometimes 
18 or 19, it is only by a careful weighing of all the characters that the two species can be 
distinguished. I am by no means sure that they really ought to be regarded as distinct, 
but on ihe other hand it seems to me unwise to include them under a single name. Perhaps 
further observations on living specimens may reveal a more natural line of division than 
is at present known. There is little danger of confusing parvicirra with hUeofu9ca, the 
former has so much longer and more slender arms, fewer and shorter cirri, and lacks, more- 
over, the characteristic coloration of hUeofusca. 

Tha^ are records of parvicirra from the Seychelles on the west to the Tonga Islands 
and Samoa on the east; northward it is said to reach southern Japan, while southward it 
extends at least as far as Port MoUe, Queensland. Whether all the records really refer to 
parvicirra seems to me open to question. For example, I think there is little doubt that 
Reichensperger's record &om the Am Islands (1914, p. 89) refers to a specimen of anniUala. 

G>manthu8 samoana. 
A. H. dark. 1909. Proc. U. S. Nat. Mus., 57, p. 30. 

(Plate aO, Figure 4.) 

This species was found with annulata and parvicirra on the reefs at Mer, but so incon- 
qncuous are its specific characters that not until the specimens of Comanthus collected in 
Torres Strait were being sorted at Cambridge was its occurrence there discovered. Eij^t 
q^ecimens wa^ found at the Murray Islands and a ninth subsequently at Badu. The 
spedes is now known from the Bay of Bengal eastward to Samoa and south to New Cale- 
donia, but it has not yet been found west or southwest of New Guinea. (For a discussion 
ol the ralati<»iship between samoana and luteoftiBca, see antea, p. 18.) 
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Comanthus schlegelii. 

Aetinametra 9chUgelii P. H. Carpenter. 1881. Notes Leyden Mub., S, p. 210. 

Conumihu$9chUgdiiA.B.CiaTk. 1911. Proe. U. 8. Nat. Mus., ^, p. 536.-^ee P. H. Carpenter. 1888. 
Unger Comat., pis. bay, fig. 3 (as A, ditplez), Izv (as A, nobilU), and Izriii (as A. regaU$). 

Only three specimens of this species were collected at Mer, two from the deeper w 
(18 fathoms) outside the northwestern reef and one from the Great Barrier Reef it: 
but there is a fine series of a dozen specimens from Port Galera, Mindoro, Philip} 
Islands, in the Muscfum of Comparative Zoology collection, and with 10 of these, tha 
to Dr. Griffin, we have notes on the color in life. These notes reveal as a fact what 
suspected from the two Murray Island specimens, that scfdegelii shows great diversitj 
coloring, nearly all specimens being more or less vari^ated or marked with white or yell 
One of the individuals collected at Mer was "black, passing into olive at tips of arms; dii 
half of each pinnule chrome-yellow passing through brown into the dull olive or black 
basal half; cirri lemon-yellow." The other was strikingly different as it was "bewilderin 
variegated with shades of yellow, green, brown, blackish, and white; general impress 
bright yellow with black markings; cirri yellow with two dusky dark bands." 

This species is said to range from the Maldives to the Caroline Islands and N 
Britain, and south to Percy Island, Queensland, about lat. 21** 30' S., where the Alert to 
a specimen with 63 arms and only 1 cirrus. Morton took a superb specimen with 151 arc 
140 mm. long, and no cirri, in Dobo Strait, Am Islands, in about 9 fathoms. The spe 
mens from Murray Islands are notable for having the cirri xx-xxi, 15-17, the maximi 
development of cirri in the species. They have 60, 70, and 76 arms respectively, but or 
in the last does every ray have tiie iii Br series typically arranged; in the specimen wi 
70 arms, only two rays show the typical arrangement, each of the other rays having 
inner iii Br series 2 instead of 4; in the specimen with 60 arms, four rays are typical b 
the fifth has the arrangement reversed, the inner iii Br series being 2 and the outer 4(3+^ 
The iv Br series occurs 77 times in the three specimens, and in only 10 is it 2. The v ] 
series occurs 9 times and only once is it 2. 

ZYGOMETRID/E. 
Zygometra elegans. 

Antedan degaiM Bell. 1884. Alert Rep., p. 162, pi. xiii, figs. B, Ba. 
Zy^omete ele^oiM A. H. Clark. 1907. Smithson. Misc. Ck>lL, 5(7, p. 348. 

We foimd no specimens of this characteristic north Australian species. It was take 
by the Alert dX Port Molle and in Torres Strait, and by Semon at Thursday Island, an 
the Challenger took specimens at her station 190 in the Arafura Sea. It is also known froi 
the coasts of northwestern Australia; and on the eastern coast it ranges as far south i 
Sandon Bluffs^ New South Wales, where the Endeavour took it in 35 to 40 fathoms. 

Zygometra microdisca. 

AfUedan microdisew Bell. 1884. Alert Rep.» p. 103, pi. xv. 

Zygometra mUrodiecue A. H. Clark. 1907. Smithson. Misc. Coll., 60^ p. 348. 

This specieS; with a range very similar to that of the preceding, also escaped ou 
notice. Yet it was taken by the Challenger at several points in Torres Strait, and Semoi 
found it at Thursday Island. The Endeavour took a single small specimen near the Capri 
com Islands, off Port Curtis, Queensland, in 70 to 74 fathoms. 

It is a little odd that we found no Zygometras at the Murray Islands and there is i 
possibility that the genus does not extend to the group. This is so improbable, however 
that it is more likely local or seasonal conditions prevented our finding specimens. 
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HIMEROMETRID/E. 
Heterometra croiulata. 

Aniedon crentdata P. H. Carpenter. 1882. Jour. Linn. 8oc. Zool., 16, p. 507. 

Heierometra erenulaia A. H. Clark. 1918. Siboga Comat., p. 79.— See P. H. Carpenter. 1888. Challenger 
Comat., pis. jxxvi, fig?. 1-6; zlviii, figs. 3-6, xlix, figs. 1, 2 (as A, variipinna). 

Although this comatulid was taken in Torres Strait by both the Challenger and the 
Alert, neither Semon nor we came across any specimens. The Endeavour took a fine speci- 
men in 25 to 26 fathoms, 13 miles north by west from Double Island Point, southern 
Queensland. From this, the southernmost point of its range, it extends to Singapore, 
southern China, and the Philippines. It also occurs along the northern and northw^tem 
coasts of Australia, and Merton found it common at the Aru Islands. 

Hetercmietra delicata. 
H.L. Clark. 1916. Carnegie Inst. Wash. Pub. No. 212, p. 105. 

(Plate 21, Figure 6; Plate 36, Figures 4a to /.) 

In his Siboga Comatulids (1918, pp. 62, 63) Mr. A. H. Clark lists this as Zygometra 
punctata, which he adds is a very perplexing and troublesome species. As a matter of fact, 
however, the holotj^ of this species does not seem to be one of the ZygometridsB at all. 
There is no trace of zyzygies or pseudosyzygies in the i Br series, but the joints are perfectly 
normal muscular articulations. I Br is not short and band-like, as in Z. punctata, but the 
width is only a little more than twice the length. I Brj (the axillary) is pentagonal, not twice 
as broad as long. The radials are not concealed by the centrodorsal. None of the basal 
segments of the cirri is twice as broad as long. Finally the color is quite unlike Zygomebra 
punctata or any other member of that genus; there is no white save on the cirri, which are 
more or less light-colored. This puzzling little comatulid (M. C. Z. No. 687) is very prob- 
ably a young individual not yet revealing its species characters. It may possibly be a yoimg 
Ampfdmetra. It was found on the sand flat southwest of Friday Island, September 13, 1913. 
Since ^camining it, Mr. Clark has decided it is "altogether too young for determination." 

Amphimetra discoidea. 

Himerametra discoidea A. H. Clark. 1908. Smithson. Misc. Coll., 62, p. 216. 

Amphm/etra diecaidea A. H. Clark. 1909. Proo. U. S. Nat. Mus., 37, p. 32.— 1918. Siboga Comat., p. 87, pis. yi 
(colored), zviii, fig. 36. 

The Alert found this species common in Torres Strait at depths of 7 to 10 fathoms, but 
we did not have the good fortune to meet with it. It ranges from Port Molle, Queensland, 
to Formosa, and also occurs on the northwestern coast of Australia. Merton found it rather 
common at the Aru Islands. 

STEPHANOMETRID/E. 

Stephanometra callipecha. 
Lamprametra caUipeeha H. L. Clark. 1916. Carnegie Inst. Wash. Pub. No. 212, p. 104. 

(Plate 1, Figure 9; Plate 36, Figures 2a to e.) 

The reexamination of the holotype of this species, resulting from Mr. A. H. Clark's 
(1918, pp. 100, 101) assigning it to the synonymy of Lamprometra protecta, leads me to 
believe it should be regarded as a Stephanometra rather thaii as a Lamprometra, and that 
it is possibly identical with S. indica (£. A. Smith). Unfortunately I have no specimens of 
indica for comparison, but a rereading of Smith's description shows that it applies to the 
Miuray Island comatulid in very few respects. I think, therefore, it will be well to let 
the name callipecha stand. The holotype was foimd on the southwestern reef at Mer, on 
the last day of our stay, October 27, 1913. It proved to be an active individual and was a 
very graceful swimmer. 
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Since examining the holotype (M. C. Z. No. 592), Mr. Clark has decided it is 
but I prefer to await comparison with examples of that species, the type locality f oi 
isRodrigues. 

StqJianometra mooacantfia. 

AnUdan monacaiUha Hartlaub. 1890. Nadir. Gee. Odttingeii, No. 5, Mai 1S90. p. 179. — 1891. N 

Akad. Gem,, 68, p. 59, pi. iii, fiffB. 33, 38. 
Stephanametra numacantha A. H. Clark. 1909. Proc. Biol. Soc. Wash., £S, p. 10.— 1912. Indian Oce^ 

p. 136, fig. 14. 

We took a single specimen of this species on the southwestern reef at Mer on O 
11, 1913. Mr. A. H. Clark (1918, pp. 94, 97) recorded this individual as indica rathei 
monacanthay whose range he gives as from the Andaman Islands to Fiji and the ' 
Islands. I have reexamined the specimen in the light of Mr. Clark's key to the s 
of Stephanometra and compared it with what seem to be unquestionable extunp 
monacantha from the Philippines and from Tutuila, Samoa, and I see no reason to el 
my original identification, granting of course that monacantha and indica are really difl 
Since he has examined the specimen (M. C. Z., No. 599) Mr. Clark is satisfied it i 
is monacantha.^ 

Stephancxnetra stypacantfia. 
H.L. Clark. 1915. Carnegie Inst. Wash. Pub. No. 212, p. 103. 

(Rate 22, Figure 4; Plate 36, Figures 3a to «.) 

Mr. A. H. Clark (1918, p. 95) suggests that the individual which served as the 1 
tjrpe of this species (M. C. Z. No. 600) is to be regarded as an example of Stephanor^ 
$picata P. H. C, and he is of the same opinion now that he has examined the specii 
I have had no specimens of apicata for comparison, but certainly the differences reve 
on comparing my description of stypacantha with Carpenter's and with Clark's des< 
tions of apicaia are numerous and striking. While, therefore, Mr. Clark may be coi 
in his opinion as to the validity of this species, it seems better to let it stand until fur 
material is available. The only specimen seen was found on the southwestern reef at S 
October 14; the 16 arms, about 70 mm. long, were of a uniform deep red-purple, but 
33 cirri were light-colored except at tip. Mr. Clark gives a fine, colored figure of S. api 
(1918, pi. vn) revealing a type of cdoration quite different from that of stypacantha, 
of course this may not be of any significance. 

MARIAMETRID/E. 
Lamprometra brachypecha. 
H. L. Claric. 1915. Carnegie Inst. Wash. Pub. No. 212, p. 104. 

(Plate 2, Figure 1; Plate 22, Figures 1, 2.) 

This was the most remarkable comatulid we found at Mer, at least in many respec 
and I r^^retted much that we found only four individuals. Th^e all occurred on the um 
side of large rock fragments on the southeastern reef-flat at Mer. They differed lit 
in size or color and were not at all active, but showed certain reactions to light and tou 
which made it seem probable that they would be very interesting subjects for reseai 
on behavior. When the rock was overturned, the arms would be more or less closed o\ 
the mouth, the whole animal appearing like a tuft of green sea-weed, but on being touch 
the arms instantly and all together were laid back flat against the rock and the broad whi 
band flashed into view. The immediate effect was obliterative and one's first thou^t w 
that the animal had vanished. That this reaction is protective seems possible, but 

^ Mr. Clark (1918) leoords indica from Torres Strait and I have therefore included it in the "Tabulated Us 
(p. 192). As I know nothing of the specimen on which the record rests, but believe it is my specimen of either caUipt 
or monacantha, I am not induding the q>eoies here. 
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eooTse much more critical study of the comatulid and its natural enemies is necessary 
before tiie truth can be determined. 

Mr. A. H. Clark (1918, pp. 100, 101) regards hrachypecha as a synonjrm of L. protectay 
which according to his interpretation is a protean species indeed. He even places his own 
species, Himerametra heliaster, in the synonymy of protecUij but a reexamination of the 
holotype of that species, which is in the Museiun of Comparative Zoology collection, shows 
it is not a Lamprometra at all, so it can hardly be synonymous with protecta.^ Th^re are 
specimens of L. protecta in the Museum of Comparative Zoology from Ceylon and from the 
Philippines and I see no ground for considering brachypecha identical with them; the differ- 
ences are obvious. There is no evidence that protecta occurs in the Torres Strait region or 
elsewhere on the coast of Australia. On the other hand a dry comatulid in the Museum 
of Comparative Zoology Collection from Fiji seems to be brachypecha and Mr. Clark lists 
protecta from Fiji. Perhaps intensive reef-work at Fiji would settle the question as to the 
relationship of liie two forms. 

The holotype of brachypecha is M. C. Z. No. 551, while the paratypes are Nos. 590 
and 591. The latter is the original of plate 2, figure 1. Mr. Clark says, in litt., of the holo- 
type: ''A form of L. protectus with the lower pinnules rather more slender than usual." 

Lamprometra gyges. 

AnUdan gygea Bell. 1884. Alert Rep., p. 160, pi. xii, figs. B, a, 6. 
Lamprometra gygee A. SL Clark. 1913. Proc. Biol. 8oc. Wash., 86, p. 144. 
Lamprometra tenera H. L. Clark. 1915. Carnegie Inst. Wash. Pub. No. 212, p. 104. 

(Plate 1, Figure 4; Plate 21, Figures 4 and 5; Plate 22, Figure 3.) 

We found only one comatuUd at Mer, which can be referred to this species, and even 
this one (M. C. Z. No. 593) is strikingly different from four dark-colored specimens which 
Mr. Frank A. Potts, of our party, collected on a reef north of Mabuag, Torres Strait, in 
Nov^nber 1913, and which Mr. A. H. Clark kindly identified as gyges. The specim^i 
from Mer has 27 arms about 60 mm. long; the color in life is shown on plate 1, figure 4, 
but in alcohol the blue and yellow tints are lost and the colors are dull reddish-purple and 
reddish-white; Ps is conspicuously the biggest pinnule on each arm, but is only about 8 
mm. Icmg and made up of only 17 or 18 segments; none of the basal pinnules is noticeably 
flagellate at tip, as they are in the specimens from Mabuag; the cirri in the individual from 
Mer, are xx, 18-24 with evident sockets for about 10 more cirri, apparently very recently 
lost. A photograph of one of the specimens from Mabuag is shown on plates 21 and 22. 
If the individual from Mer is really conspecific with those from Mabuag, gyges must be as 
protean a species as protecta. Mr. Clark gives the distribution of gyges as the coasts of 
Australia (excepting the southern) and New Guinea. After examination of the specimen 
from Mer, Mr. Clark considers it gyges. 

COLOBOMETRID/E. 
Oligometra anisa. 
H. L. Clark. 1015. Carnegie Inst. Wash. Pub. No. 212, p. 105. 

(Rate 1, Figure 10; Plate 4, Figures 1, 3; Plate 21, Figures 1 to 3; Plate 36, Figures la to e.) 

The great diversity in color shown by this species led me to suppose I had found several 
species of 10-armed colobometrids at Mer, but critical study in Cambridge brought me to 
the conclusion that all represent a single species. In spite of my somewhat detailed descrip- 
tion of the pinnules, Mr. A. H. Clark puts anisa in the synonymy of Oligometrides adeoncs^ 
whereas it is evidently an Oligometra. Even after examination of the holotype (M. C. Z. 
No. 594) and all the other specunens (M. C. Z. Nos. 552, 595 to 598), Mr. Clark insists 

^ Mr. Clark after reexamination of his type considers it a iqiecimen of Stephanametra monaeantha. 
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they are adearuB. He has, however, kindly loaned me specimens of that species f r^ 
Am Islands and I have compared them carefully with the Murray Island material, 
is no doubt in my mind that the two species are quite distinct; the cirrus joints ha\ 
q>icuous transverse ridges in adeance which are wanting (or at most very faint) in 
while the difference in the lower pinnules is even more marked. In adearuB, Pi is the 1; 
Ps slightly smaller, Pt still smaller, and P4 still smaller, but similar. In anisa. Pi is s 
than Ps which is much larger and with more segments than in adeonce; P| is about a^ 
as Pi or a little smaller; P4 is abruptly smaller than Pi and quite different in forn 
adeatuB, the lower pinnules tend to be prismatic while in anisa they are more teret 
some of the specimens of anisa certain of the lower pinnules have been broken off ai 
r^enerating, a condition which is quite deceptive at first sight. There is also some div 
in the size and proportions of the lower pinnules, which is probably due in large pi 
differences in age. The characteristic features of the species are, however, quite conj 
It seems to be most nearly related to 0. japonica Haxtlaub, but differences in the 
the nimiber and arrangement of the syzygies, and in the lower pinnules make me 
it is probably distinct, and until specimens can be compared it is better to keep th* 
forms separate. 

The first specimen taken at Mer is described in my field notes as ''A lovely bi 
yellow, 10-armed species. On 4 arms the basal segments and 2 or 3 near middle of 
have purple spots on dorsal side, but these are not conspicuous. South Reef on stag- 
coral at edge of reef, Mer, September 29, 1913." The next one foimd was also a smal 
and was drawn by Mr. Grosse (pi. 4, fig. 3) ; although there was much purple in the co 
tion I suspected this was the same species as the bright-yellow one. On October 10 I f< 
what I felt sure was a new form; it was rather deep maroon with white markings on ^ 
and pale purplish cirri. On October 14, a fine specimen, 120 mm. across, was foun< 
the southwestern reef and Mr. Grosse made a colored drawing (pi. 4, fig. 1) as I supp 
it was certainly something we had not foimd previously. On October 22, a fine ora 
brown and white individual again deceived me and Mr. Grosse sketched one arm (p 
fig. 10). This specimen was notable for its very conspicuous lower pinnules and the s 
cirri, features well sho¥m in a side-view photograph of the preserved specimen (pi. 21, fig 
In spite of these individual diversities the species is really not very variable in its essei 
specific characters. It was the commonest comatulid, not a comasterid, at Mer, but 
not really common since we found only 12 specimens in five weeks of diligent search. 

Oligometra carpenteri. 

AnUdan carpenteri BeU. 1884. Alert Rep., p. 157, pi. x, figs. A, a toe, 
OUgometra earpenieri A. H. Clark. 1908. Proc. Biol. Soc. Wash., gt, p. 126. 

This species ranges from Port Curtis, Queensland, to Baudin Island, northwest 
Australia, and northward to the Am Islands. Merton took 5 specimens in June 1908, 
the northern coast of Little Kei Island. The Alert took one specimen in Prince of Wi 
Channel, Torres Strait, in 7 to 9 fathoms. We did not meet with it. It can not be confu 
with the preceding species from Mer. 

Oligometrides adeonae. 

Ccmatula adeofw Lamarck. 1816. Anim. s. Vert., IS, p. 535. 

Oliifometridea adearuB A, R. dark. 1913. Smithson. Misc. Coll., 9/, No. 15, p. 37.-1918. Siboffa Com&t, 
xxriii, figs. 107-109.— BelL 1884. Alert Rep., pi. xi, figs, il to Ac (as A. bidens), 

\^th a range very similar to that of the preceding species, adeonos also escaped ( 
search at Mer and elsewhere in Torres Strait. Merton found it fairly common at the A 
Islands in 1908, as he took 8 specimens at four different stations, in water 3 to 9 fathoi 
deep. Through the kindness of Mr. A. H. Clark I have been able to examine some A 
Islfljid specimens taken by the Siboga. 
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TROPIOMETRID/E- 
Tropiometra afra. 

Antedon afrd HarUaub. 1890. Nova Acta Akad. Genn., 58, p. 86; pi. 5, figs. 50, 52. 
TropMmte(ra^/roA.H.Clark. 1007. SmiUiBon. Misc. ColL, J£>, p. 349.— 1918. iSi&o^Coinat.,pLzzyiii,fig. 106. 

In his ''Recent Crinoids of AustraKa" (1911, p. 780) Mr. A. H. Clark says that only 
three Australian specimens of this fine species were at that time known, and two of these 
were from Bowen, Queensland. In his Siboga Comatulids (1918) he gives the range of the 
species as: Australia, except southern coast, to northwestern New Guinea. We were so 
fortunate as to obtain three specimens of afra at Mer, all f oimd among the stag-horn corals 
of tiie extreme margin of the southwestern reef, a r^on accessible only at the lowest tides. 
They attracted attention by their very dark color, their extreme rigidity, and their inert- 
ness. The color, at first sight black, proved on closer examination in bright light to be 
deep purple. Unlike the oiher comatulids watched under their natural conditions, afra 
was erect and apparently rigid, firmly attached by its numerous, long, stout cirri to a branch 
of cond. There was no graceful movement of the arms, nor did they sway freely back 
and forth in the currents of water as did those of the large dark-colored Comanthua near by. 
In pail or basin at the laboratory, afra remained most inert, making no efforts to move and 
showing no response to mechanical stimuli. 

ANTEDONID/E. 
Dorometra nana. 

AnMon nana HarUaub. 1891. Nova Acta Akad. Genn., 68, p. 89; pi. 5, figs. 57, 58. 

/ndofiMCro nana A. SL Clark. 1909. Vid. Med., p. 192.— H. L. Clark, 1915. Carnegie Inst. Wash. Pub. No. 212, 

p. 22. 
Doramdra nana A. H. dark. 1917. Jour. Wash. Acad. Sci., 7, p. 128. 

This is a widespread little comatulid, ranging from the Maldive Islands to Tonga, 
north to Macclesfield Bank and south to Torres Strait. The two specimens which we found 
at Mer are very unlike in coloration but in other respects seem to be identical. The first 
was taken on the southwestern reef, October 10, 1913, and attracted attention because of 
its very dark color and delicate arms. On being detached from the piece of cond and placed 
in a bucket of sea-water, it began to swim, and its activity, so different from the inertness 
of most of the comatulids collected, was very interesting. "Swimming was accomplished 
byusingtiiearmsinsetsoffivealtemately, sothatwhenarmsl, 3, 5, 7, and9 were brought 
up almost vertically over the disk, arms 2, 4, 6, 8, and 10 struck backward forcibly with 
pinnules fully extended, imtil they nearly met behind the cirri. Only a single stroke was 
made but as arms 2, 4, 6, 8, and 10 were relaxed and drawn in and upward over the disk 
another similar stroke was made by the alternating five arms. Of course the movement 
was much more rapid than a description indicates, but it decreased in rapidity as the co- 
matulid became fatigued. At the start the strokes were at the rate of about 100 per minute 
but they rapidly dropped to much less than that and usually ceased altogether in less 
than a minute. Each stroke appeared to carry the individual about the length of its own 
arms." ^ This specimen of nana had arms 40 to 45 mm. long and the color was black, with 
a purplish tinge in bright light, though the cirri were light brown. On October 27 a second 
individual was discovered, far out on the southwestern reef; while similar in its reactions, 
this was light brown in color and was not recognized as identical with the dark-colored 
one until after returning to Cambridge. 

^ Carnegie Inst. Wash. Pub. No. 212, p. lia* 
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ASTEROIDEA. SEA^TARS, 

The sea-stars of the Torres Strait region are as a rule notably conspicuous, 
sometimes because of their size, but much more often because of their brilliant 
colors. The larger species usually lie exposed on sandy bottoms, but the smaller 
forms occur mostly under rock fragments on the reef-flats, generally near the living 
reef. It is a remarkable fact that of the 41 species included in this report, only 2 
(Linckia lomgata and Echinaster Ivzonicus) can be called abimdant even locally, 
and not more than 10 others can be considered common. Indeed, 15 of them are 
known from fewer than 5 specimens, and of the 23 species taken at Mer, 6 are 
represented in the collection by only a single specimen each. It is difficult to account 
for this relative scarcity of sea-stars in a region where 41 species occur, but it 
may be that most of the species find their real home in that inaccessible area on 
the face of the reef where wading and dredging are alike impossible, and that only 
a few wanderers from this region come up into the accessible shallow water of the 
reef-flat. 

An examination of the list of species brings out the noteworthy fact that there 
is not a single representative of the order Forcipulata, the group which makes up 
so large a part of the shallow-water sea-star fauna of the North Pacific. The 
group, however, is not common in the tropics anjrwhere and is represented by very 
few species in the Australian faima, hence it is not strange that it does not reach 
Torres Strait. Even the Spinulosa are represented by only 10 species divided among 
6 families; the Asterinidss, however, claim 5 of these species, so the other families 
have only one each. On the other hand, the characteristically tropical family 
Ophidiasteridss is a notable feature of the Torres Strait fauna, 16 species, or prac- 
tically two-fifths of all the sea-stars of the region, belonging in this group. The 
commonest and most conspicuous sea-star at the Murray Islands is the brilliantly 
blue Linckia Icmgata. The genus Nardoa is represented by 4 species on the reefs 
at Mer, while 3 species of Ophidiaster also occur there. Because of its prominence, 
the family seems entitled to special attention in this report, and a revision of all 
its known genera and species is therefore included. 

PHANEROZONIA.^ 
ASTROPECTINID/E. 
Astropecten granulatus. 

Mtkller and Troeohel, 1842. Sys. Ast., p. 75.~Ddder]em. 1806. Jena. Denkschr., 8, pi. xviii, figs. 30, 30a. 

The locality from which the original types of the present species came is unknown, 
but the Challenger took an Astropecten in the Arafura Sea, in 28 fathoms, which Sladen 
(1889), after comparison with MilUer and Troschel's types, considered granulatus. Semon 
took a specimen somewhere in Torres Strait, which Doderlein (1896) identified as the same 
species, and Merton and Roux took at the Am Islands a sin^e individual which Koehler 

^ Sladen lists, in his Challenger report (1889), Archaster angidatus from Torres Strait, but I am unable to find any 
authority for such record or for the occurrence of any other member of the family Archasteridie. 
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(1910) is sure is identical with Semon's. Fisher (1919) records a specimen from Ragay 
Gulf, Luzon, 128 fathoms. There are specimens in the Museum of Comparative Zoology 
collection from the coast of Natal, taken by the Pieter Faure, which agree with Doderlein's 
figures very exactly, and as they answer well to Sladen's description, save for a few details, 
they should apparently be called granidatus. The distribution of the species is thus quite 
puzzling, but if it is an Indian Ocean species it has not yet found its way through Torres 
Strait. It is not improbable that it will be found on the western coast of Australia, perhaps 
even on the southern coast, in which case it would be suggestive of a former connection 
between Australia and South Africa. We saw no Astropectens at Mer, nor indeed any- 
where in Torres Strait. 

Astropecten zebra. 

Asbrapeden iebra Sladen, 1883. Jour. Liim. 8oc., ZodL, 17, p. 261.-1889. ChaUenger Aat, p. 212, pi. xxxri, 
figB. 3, 4, pi xzxix, figs. 7-9. 

Atbrapeden coppingeri Bell. 1884. Alert Ech., p. 132. 

The status of the little Astropectens which are grouped under the name zebra is still 
open to question, and I do not see how any satisfactory solution of the problem can be 
reached until adult Astropectens are taken in Torres Strait. Sladen's types were taken 
in 8 fathoms, off Cape York; 3 additional specimens, much more brightly colored, were 
secured in 6 fathoms, a Uttle further west; to these Sladen gave the varietal name rosea. 
The difference between rosea and typical zebra, however, are similar to, and no more striking 
than, those shown by specimens of A. duplicatus of differing ages and sizes or from different 
stations in the West Indian r^on. It may well be doubted whether a varietal name is 
worth retaining for forms whose constancy is so dubious. 

In 1884 Bell described some young Astropectens from Torres Strait* as A. coppingeri. 
Doderlein (1896), when studying the good series of Astropectens taken in the vicinity of 
Thursday Island by Semon, convinced himself that coppingeri and zebra are identical. 
Although he had large specimens of zebra, he does not compare them with similar specimens 
of either vditaris or hemprichii. By 1904 Bell has decided that zebra is identical with 
hemprichii; he naively avoids any reference to coppingeri and figures as hemprichii 3 speci- 
mens labeled zebra by Sladen! Both von Marenzeller (in Eoehler, 1910a) and Eoehler 
(1910a) incline to think zebra may be the young of hemprichii. Goto (1914), however, 
considers zebra a valid species. 

There are several yoimg Astropectens in the Museum of Comparative Zoology col- 
lection which are of interest in this connection. Two are cotypes of coppingeri and are 
labeled "Alert Island," 2 are from the Murray Islands and labeled zebra, 1 is from Ceylon 
and is labeled zebra. The identity of the specimens from "Alert Island" and the Murray 
Islands is beyond question, but the individual from Ceylon is superficially quite different, 
although tiie differences are relatively insignificant. It seems to me very probable that 
hemprichii and some other Astropectens have young' more or less variegated in color and 
diowing more or less diversity in the armature of both the superomarginal and the infero- 
marginal plates. Whether zebra, when adult, is really entitled to recognition as a distinct 
species does not seem to be determinable at present. 

The specimens of zebra in the Museum of Comparative Zoology collection from the 
Murray Islands were received in 1912 from the Australian Museum. They were imdoubt- 
edly taken by Hedley and McCulloch during their visit to the islands in 1907. As ak'eady 
stated, we met with no Astropectens during our visit to Mer. The range of zebra appears 
to be from the Murray Islands westward through Torres Strait and northward to the Mergui 
Archipelago and the coast of Madras. 

^ One of the localities given by Bell is "Alert Island/' I am unable to find such an island on any chart or map 
accenible to me, but I infer ihat * ' Alert Rocks,' ' lying near the entrance to Prince of Wales Channel, may be intended. 
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LUIDIID^. 

Luidia forficifera. 

Sladeo. 1889. CAaOan^er Aft, p. 268; pi. xlhr, f«i. 5, 6; pi. idv, f«i. 5, 6. 

This sea-star has not been found in the Torres Strait region since the Challenger found 
it near Booby Island, but both the Tfietis and the Endeavour took Luidias off the coast of 
New South Wales which seem to be forficifera. The species has been recorded twice from 
the Mergui Arcliipelago, but has not yet been reported from anywhere in the East Indies. 

Luidia maculata. 

MQDer and TroBch^ 1842. Sys. Ast., p. 77.— Koehler. 1910. Ast. et Oph. des ties Aru et Kei, p. 267, pL 
X7, f«i. 1, 2; id. zvi, figs. 8, 9; zvii, fig. 8.— H. L. Clark. 1916. Endeavour Ech., p. 29, pL v. 

A single specimen of this large and easily recognized sea-star was taken by Semon 
near Thursday Island. It has been recorded from the coasts of eastern, southern, and 
western Australia, while its northward range reaches China and Japan. Westward it 
extends to Mozambique, but it does not seem to occur anywhere east of Japan, the Philip- 
pines, Torres Strait, and the coast of New South Wales. It would therefore appear to be 
a typically Indian Ocean species, which has not passed into the Pacific except along the 
coasts just mentioned. Its bathymetrical range is considerable, for while it has been 
recorded from "between tide-marks," Goto (1914) reports a specimen from a depth of 
640 meters. There are usually 7 or 8 rays, but occasionally there are only 6, while sometimes 
there are 9. The largest I have seen has the rays 250 mm. long, but Koehler (1910a) 
records one from Balasor Bay, India, in which R «350 mm. 

GONIASTERIDit. 
Iconaster longimanus. 

Attrogonitan Umgimanum Mdbius. 1859. Neue Seesteroe, p. 7, pL i, fig?. 5, 6. 
IconasUr Umgimantu Sladen. 1889. Challenger Ast., p. 261. 

The locality from which Mobius's type specimen came is unknown, but the one in 
the Paris Museum, listed by Perrier (1876), is supposed to be from the Strait of Malacca. 
The Alert took specimens in Prince of Wales Channel, Torres Strait, and at the Percy 
Islands, North Queensland. Semon secured a specimen at Thursday Island, and there is 
a specimen in the Museum of Comparative Zoology from Adolphus Island, Torres Strait. 
BeU (1894) records the species, without conament, from northwestern Australia, but he 
gives no definite locality. Bedford (1900) records a specimen from near Malacca. Koehler 
(1895) lists a specimen from the Sunda Islands, but there is no clue as to the exact lo- 
cality. He also (1910) lists a specimen from the Aru Islands. Apparently the species is an 
East Indian one, ranging from the Strait of Malacca to northern Australia as far south as 
Percy Island. 

Coniodiscaster coppingerL 

Pentaganaster eappingeri Bell. 1884. Alert Ech., p. 128. 
Ocmodieoaster eappingeri H. L. Clark. 1909. BuU M. C. Z., 6S, p. 110. 

(Plate 23, figures 1 and 2.) 

Bell's specimens were from Port Curtis, Queensland, and from Prince of Wales Chan- 
nel, Torres Strait. The specimen here figured is in the Museum of Comparative Zoology 
collection^ and came from Adolphus Island, near Cape York. Apparently the species is 
peculiar to northeastern Australia and has not been found elsewhere. 
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Goniodiscaster pleyadella. 

Aeierias pleyadella Lamarck. 1816. Anim. s. Vert., IS, p. 553. 

Peniagona^er validus Bell. 1884. Alert Ech., p. 129. 

Qmioditcm pleyadella Ddderkin. 1896. Jena Denkschr , 8, p. 308; pi. xviii, fiips. 34 to 34/. 

GmdodimxuteT pleyadeUa H. L. Clark. 1909. BuU. M. C. Z., 6B, p. 110. 

Very little is known about the distribution of this species, although it was described 
over a century ago. Both the Alert and Dr. Semon collected specimens near Thursday 
Island, but the only other record ^ I have found is Pfeffer's (1900) of a specimen taken by 
Kukenthal at Temate. The type locality is unknown, but the original specimen was 
collected by Peron and Lesueur on their voyage to Australia, possibly at Timor. 

Stellaster incei. 
Gray. 1847. Proc. Zo5l. 8oc. London, p. 76.— H. L. Clark. 1916. Endeavour. E6h,p, 47, phm. 

This common East Indian sea-star was taken near Thursday Island by the ChaUenger, 
by the Alert, and by Semon. It ranges southward on the Australian coast to northern 
New South Wales, and northward it extends to the coast of Asia. Sladen (1878) records a 
specimen of Stellaster belcfieri, now generally agreed to be synonymous with inceif from the 
Korean Strait in 50 fathoms, but Goto (1914), in his monograph on Japanese sea-stars, 
does not list either incei or helcheri. Perhaps Sladen's single small specimen is better referred 
to Stellaster equestria. In that case the northern limit of incei in the east would seem to be 
near Balasor Bay on the Indian Coast. 

The Investigator found incei common in the Persian Gulf, and Simpson and Brown 
(1910) record a single specimen from the coast of Mozambique. Bell (1894) records it 
from northwestern Australia (no exact locality) and (1902) from the Maldive and Laccadive 
Islands. Brown (1910) says that incei is "the commonest asteroid in the Mergui Archi- 
pelago.'' There are no records of Stellaster anywhere east of Australia and the East Indies. 

Stellaster princeps. 

Sladen. 1889. Challenger Ast., p. 323, pi. Iviii, figs. 1-3. 

This fine species is as yet known only from the specimens taken by the Challenger 
near Booby Island, Torres Strait, at a depth of 6 fathoms. 

Anthenea tuberculosa. 

Anthenea tuberctslaea Gray. 1847. Proc. Zodl. Soc. London, p. 77. 

Anthenea mertoni Eoehler. 1910. Ast. et Oph. des ties Am et Kei, p. 268, pi. xvi, figs. 1, 2. 

(Plate 6, figure 1.) 

This is one of the few sea-stars which seem to be confined to the North Australian 
region. Gray's types came from Port Essington, Northern Territory. The Challenger 
took a specimen near Booby Island. Semon found a small specimen near Thursday Island. 
The Museum of Comparative Zoology has a specimen from Restoration Island, North 
Queensland, just outside the Torres Strait r^on as here limited. Finally, Koehler (1910) 
describes in great detail and figures under the name A. mertoni a fine specimen from the 
Am Islands. 

Tliis is a well-marked and perfectly distinct species of Anthenea, but it is unreasonable 
to expect all individuals to conform closely to Gray's brief description and single figure, 
or to Perrier's somewhat better account. Sladen was quite right, in my judgment, in refer- 

^ Von Martens (1866) records a specimen in the Amsterdam Museum from the Moluccas but Sluiter (1895) 
no relere&ce to any such qiecimen. The record would therefore seem to be vary dubious. 
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ring the specimen from Booby Island to Gray's species and I feel equally sure thatKoehler's 
specimen from the Aru Islands is the same. Koehler lays great stress on the grouping of 
tubercles on the abactinal plates near the tips of the rays, but this is indicated in Gray's 
figure and is mentioned in Sladen's description. On the eastern coast of Australia from 
Fraser Island south to Port Jackson, occurs A. acuta Parier, which is easily told from 
tuberculosa by the more or less swollen disk, more slender rays, more spiniferous abactinal 
surface, and much larger pedicellarifie on the inferomarginal plates; this difference in the 
inferomarginal pedicellarise seems to be very constant. The other Anthenea to which 
tuberculoaa seems most nearly allied is A. pentaganula (Lamarck) of the Chinese coast, 
but in this species the whole abactinal surface is thickly covered with pedicellarise and 
spinelets, whereas in tuberculosa abactinal pedicellarise and spines are relatively few and 
scattered, much of the surface being perfectly smooth. In pentagonulay too, the rays are 
more slender than in tuberculosa. 

We met with A. tuberculosa in Torres Strait but twice. The first specimens seen were 
two large adults picked up on Prince of Wales Island, September 13, 1913; they had been 
out of water for some time and were thereby dry. The lower surface is dull yellowish, but 
the upper side is reddish yellow becoming rather bright at the ends of the rays, but deep 
and dusky near center of disk. These individuals are about the same size as Koehler's Aru 
Island specimen and his photographs wotild do fairly well for either of them except that the 
abactinal distal tubercles are less crowded in the Torres Strait specimens. One measures 
140 mm across the aboral side (t.e., R =87 mm., r »53) while the other is 152 mm. across 
(R «96 mm., r «56) ; R = 1.6 — 1.7r. Koehler's measurements (taken orally) indicate that 
his specimens had R »2r, but measurements of his photograph of the abactinal surface 
show R«1.75r. 

Our second record of Anthenea was a young specimen, 75 mm. across in life, which 
I found September 15, on Madge Reef, Thursday Island, under a slab of rock, at low tide. 
Its beautiful coloration was a striking contrast to the dingy appearance of most museum 
Antheneas and Mr. Grosse's accurate drawing, made at once from life (pi. 6, fig. 1) records 
it splendidly. The lower surface was creamy white with the valves of many of the large 
pedicellarifie (but not all) deep grass-green. We found no Antheneas at Mer. 

OREASTERIDiE. 

Oreaster gracilis. 

Orea^erffracaiaJAltken. 1871. Vid. Med., p. 260, 264. 

Pentaceroa caUimorphua Sladen. 1889. ChaUenger Ast., p. 347. 

PerUaceroa rouxi Koehler. 1910. Ast. et Oph. des ties Aru et Kei, p. 272, pi. xvii, figs. 1, 2. 

Pentaceros merUmi Koehler. 1910. Op. cU., p. 275. 

Although we did not meet with this species in Torres Strait, material in the Museum 
of Comparative Zoology, in the Australian Museum at Sydney, and in the Western Aus- 
tralian Museum at Perth has enabled me to reach some very definite conclusions as to its 
status. There are 3 specimens in the Museum of Comparative Zoology, a small one with 
R = 133 mm. from an unknown locality, and 2 large ones, R =200-235 mm., from Warrior 
Reef, Torres Strait. In the Australian Museum is a specimen from the coast of southern 
Queensland (lat. 24^ S.), while the specimen at Perth is supposed to be from somewhere 
on the coast of West Australia. 

The small specimen in the Museum of Comparative Zoology was identified and labeled 
by Perrier and so far as I can see is certainly Lutken's species. This specimen answers 
so well to Koehler's (1910) description and figures of his supposedly new species rouxi that 
the slight differences detectable are certainly due to age, plus some individual diversity 
perhaps. Koehler states that he has compared his specimens of rouxi with a specimen of 
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gracilis in which R«105 mm., and that they are ''completely different." This can be 
accomited for in only one of three ways: either the specimens in the Museum of Compara- 
tive Zoology are not gracilis, or Koehler's specimen is not gracilis, or my honored French 
colleague has failed to make due allowance for individual diversity. He lays some stress 
on the fact that gracilis is ''triplacanthid'^ while rauxi is ''diplacanthid/' but this is quite 
worthless as a distinction, for gracilis is at first diplacanthid, becomes triplacanthid with 
growth, and ultimately becomes, when fully grown, ''tetracanthid." In the genus Oreaster, 
only secondary importance can be attached to the details of the adambtilacral armature. 
Through a slip of the pen Eoehler, on page 275 of his paper, writes "P. mertanV where he 
obviously means P. rouai. 

The large specimens at hand from Warrior Reef answer so well to Sladen's description 
of P. caUimorphus, which the Challenger took near Booby Island, that there can be little 
doubt of their identity. On the other hand, there is no room to doubt that they are iden- 
tical with our smaller specimen labeled gracilis. It seems to be fairly certain, therefore, 
that 0. gracilis is an Australian Oreaster, specially characteristic of the north coast, whose 
full-grown adtilt form has been described as caUimorphus and whose youthful condition 
(one-third grown) has been described as nyuxi. It is one of the largest species of the genus, 
reaching a diameter of half a meter when fully grown. The only record I have found for 
it outside the Australian r^on is that of Bell (1909) who records it without comment 
from Saya de Malha, in the westerm Indian Ocean, in 45 to 55 fathoms. Such a record 
requires confirmation, but of course is not impossible. Bell, in the Alert Report (1884), 
records this species from Port Denison, and Port MoUe, but his notes indicate that these 
q)ecimens may have been australis. 

Oreaster nodosus. 

AHeriaa nodosa Liimd. 1758. Sys. Nat., ed x, p. 661. 
Ona8iernodo8u$ BeH. 18S4. Proo. Zoal. Soo. Lond., p. 70. 

(Plate 24, Figure 1; Plate 25, Figures 1 and 2.) 

Although SO long known and so widely distributed, this species does not seem to have 
been figured hitherto, except by Fisher (1919), so I give figures of two New Guinea 
q)ecimens, showing a little of the individual diversity characteristic of the species. Under 
the pre-Iinnsean name Pentaceros turrUus, Sladen records a Challenger specimen from 
near Booby Island; Doderlein (1896) record^ one from Thursday Island in Semon's collec- 
tion, and Koehler (1910) lists it from the Aru Islands. The Alert took nodosus at Port 
Denison, Queensland, which is the southernmost point from which it has been recorded. 
Bell (1899) lists it from New Britain on the east and (1909) from Saya de Malha on the 
west. The Herdmans (1904) record it from Ceylon and Goto (1914) from the linschoten 
Islands. It is well known from Ambonia, the Moluccas, and New Guinea. 

We met with this species both at Erub and at Mer, but did not see it near Thursday 
Island. At Mer it was rare and only two specimens were seen, but at Erub, on the shallow 
sandy area off the southeastern coast, it was common and conspicuous for its brilliant 
colors. The ground-color is red and the tubercles and tips of the rays blue, but the exact 
shades and the distribution of the colors show very great diversity. There is considerable 
diversity, too, in the number and size of the tubercles, but none of the specimens seen by me 
shows any approach to 0. linchi, with which species nodosus was thought by Dr. Willey 
to intergrade at Blanche Bay, New Britain. Nor, on the other hand, is there any approach 
towards australis or gracilis, the other Australian Qreasters. One of the specimens taken 
at Erub has but 4 rays. The largest specimen I have seen has R » 192 mm. It is a dry 
specimen in the Museum of Comparative Zoology and was collected at Warrior Reef, 
Torres Strait, in 1896. 
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Culdta noYacgubeae. 

MQtter and TroflcbeL 1842. Sys. Ast., p. 38. 

(Plate 5, Figure 1 ) 

It is a notable fact that no Culcitas were taken in Torres Strait by the Challenger^ 
or the Alertf or by Semon. We found them common at Erub and at Mer, and there is a 
specimen in the Museum of C!omparative Zoology, from Warrior Reef. Gray's type of 
C. perUangtUaris is said to have come from the reef at Umaga (Keat's Island), which is 
about half-way between Warrior Reef and Erub. All of the specimens I have se^i from 
this eastern end of the Torres Strait r^on are nov(Bguine<B and I have no doubt that pentr 
angvlaris is the same thing. The species has a very wide range, from Mozambique to the 
Society Islands, and northward to the Andamans and to Kagoshima, Japan. 

Few genera of star-fishes have given rise to more discussion on the specific limits 
of the forms they contain than has Cvldta. Several ''revisions" of the genus have been 
published, but the species are so variable and the appearance of museum mataial is so 
dependent on methods of killing and preserving that we are still very much in the dark 
as to the number of valid species. The latest reviser, Goto (1914), admits 7 species, one 
of which has 2 named varieties, and another 4. Of the 7 species, however, horealie Sus£A>ach 
and Breckner (1910) is so obviously not a Cvldta^ or even one of the family Oreasteridse, 
tiiat it is odd that Goto should have admitted it to his key. Of the other 6, grex and coriacea 
are two of Miiller and Troschel's species, which are rare and still little known. I have 
seen neither. A third is Perrier's remarkable C. veneris, from the island of St. Paul and 
recorded by Bell from the coast of South Africa also. A foiu-th species, C. niaseeneia Sluitar 
(1895) is apparently a Choriaster, if not indeed Ch. granidatus Liitken. There are then left 
only nov(Bguine<B, with its varieties, plana, typica, arenosa, and aciUispinosa; and echmde- 
liana, with varieties ceylonica and africana. There is not sufficient material at hand for 
me to satisfy mjrself as to the status of these forms, but I am siu*e that the Cvldta found 
at the Hawaiian Islands, and of which I found an excellent living specimen at Hilo, is 
absolutely different from the species found at Erub and Mer. Since this Hawaiian Island 
form is the original of arenosa, I can not admit it merely as a variety of nofXBguinece. Several 
writers have intimated that novoeguinece and schmideliana intergrade, but so far as my 
experience goes each seems a valid species, although each is very variable. 

At Erub and Mer adult Culcitas occurred on the reef flats on open sandy bottom, 
where the water even at low tide was 2 feet or more in depth. They were of course abso- 
lutely inert, but on being taken froin the water they contracted more or less markedly. 
If placed in a basin, they expelled water from the anal opening with sufficient force to make 
a jet 1 to 2 inches high. The contraction and consequent ejection of water led of course 
to a considerable decrease in bulk, but there was never any tendency to flatten out, the 
height of the animal in proportion to its horizontal diameter undergoing little change. 
Even when thus contracted a Cvldta is not so rigid as it appears. One morning while 
wading ashore after several hours of collecting on the reef flat at Mer, I came upon a Cvldta, 
which I wished to take back to the laboratory. My bucket was well filled with brittle- 
stars and comatulids and I felt sure they would be badly damaged if I put this heavy 
Cvldta among them. Deciding to carry it in my water-glass, I found that it was too big 
to go in, so laying it on the open end of that instrument, I pushed on towards the beach. 
A few minutes later there came a crash and I found that the Cvldta, whose horizontal 
diameter had seemed so much greater than that of the water-glass, had bent up the ends 
of its rays to such a degree that it had fallen straight down through the watar-glass, taking 
the invaluable pane with it I 

The diversity shown by adult Culcitas in the character of the dorsal surface, as wdl 
as in the coloration, is very considerable. In some specimens the small tubercles are scat- 



Digitized by 



Google 



ANNOTATED LIST. 33 

tered and inconspicuous, while in others they are numerous and more or less elevated. 
The upper surface is generally mottled with green or gray of various shades, and often 
with blue or yellow markings. The specimen figured (pi. 5, fig. 1) is only about half-grown 
and is somewhat lighter colored than adults, but on the whole the figure gives a very good 
idea of a typical CvlcUa novasguinece. The tubercles, which in this figure are grajdsh-blue, 
are in adults often bright yellow or they may be bright blue. The oral surface may be 
dther light green, deep greenish, or slate-color. No two specimens were exactly alike, but 
it is equally true that no individual was seen which was not evidently nofHsguinecB. 

Specimens under 80 nmi. in diameter are not found in the open, but live sheltered 
under dabs of rock. The smallest seen was about 65 nmi. in diameter. As is now well 
known, Culcitas pass through very interesting growth stages, three of which were described 
by Gray as H(ma spimUosa, Goniaster sebce, and Randasia granulata, but it is by no means 
sure to wiAch species of CvlcUa these names shotild be assigned, and it will be well to let 
them fall into complete disuse under the general synonymy of the genus. Some years 
ago I stated (1908, p. 281) that ^'Goniodiscus sebtB MtiUer and Troschel is the young of 
CvlcUa novceguinecB/' but this statement needs modification, for while G. sebcB is beyond 
doubt the young form of a CulcUa it is by no means certain to which species it should be 
referred, since the type material was from the Red Sea as well as from the Moluccas and 
New Guinea. Therefore the suggestion of Groto (1914) that Goniaster sebw is the earliest 
post-Linmean name for CvlcUa novceguinece also requires a similar modification, which 
removes any necessity for changes in the nomenclature of this now well-known species. 

ASTEROPID/E. 
Asterope carinifera. 

AtUrioM eannifera Lamarok. 1816. Anim. 8. Vert., B, p. 556. 

Atlerope carinifera MOller and Troschel. 1840. Monatsb. Akad. Wiss. Berlin, p. 104. 

(Plate 5, Figure 2.) 

This is one of the commonest and perhaps the most widely distributed of Indo-Pacific 
sea-stars. It ranges from Mozambique, Zanzibar, and the Red Sea on the west, to the 
Hawaiian and Society Islands on the east, and from Queensland and New Caledonia on 
the south to Okinawa, Riu Kiu Islands, on the north. It is also reported from the Galapa- 
gos Islands, Panama, and La Paz, Lower California, but these records are all old and need 
vmfication. In September and October 1913, I foimd Asterope common at Mer, and in 
December I took many specimens at Hilo, Hawaii. On September 6, 1913, I found an 
adult specimen at Green Island, about 20 miles off the coast near Cairns, North Queens- 
land, and this seems to be the southernmost record on the Australian coast. It is note- 
worttiy that we did not find Asterope near Thursday Island, nor has it been taken in Torres 
Strait by any of the earlier collectors. Neither is it known from the Arafura Sea, the north 
coast of Australia, nor from the Am or the Kei Islands. But it is known from Timor, 
the north coast of New Guinea, the Loyalty Islands, and New Caledonia. 

Asterope lives, both when young and adult, on the lower side of slabs and rock frag- 
ments in shallow water on the reef-flats or along shore. The coloration is very vari^ated, 
shades of drab and olive-green predominating, but brown, white, black, bluish, yellowish, 
and reddish can usually be detected. Such a coloration closely resembles the surface on 
which it lives and the backgroimd against which it is seen, and whether one considers 
such a res^nblance adaptive and protective or not, it is nevertheless very real and the 
sea-star may be easily overlooked even by an experienced collector. The colors are not 
usually well preserved after death, for no matter what killing method or agent is used the 
green shades disappear and often become more or less distinctly red. Some of the colors 
tend to fade, whUe others become deepened, so that preserved specimens rarely appear 
veiy much as they do in life. 



Digitized by 



Google 



34 THE ECHINODERBiS OF TORRES STRAIT. 

Sluiter (1889) says that this species is quite active for a sea-star, but the specim^is 
seen by me at Mer and at Hilo were quite inert. They were not, however, kept in an aqua- 
rium for any length of time as were the specimens watched by Sluiter. At Mer two 4-rayed 
individuals were found. The smallest specimen seen was only 19 nmi. across (R » 10 mm.), 
while the largest has R »68 mm. and is thus about 130 mm. in diameter. 

PORANIIDit. 
Habroporina.^ 

Stellate, with margin formed as in Asterina by inferomarginal series; superomarginals 
minute, overlying inner end of inferomarginals, each inferomarginal with 2 (rardy 1 or 3) 
sharp, slender, sacculate spinelets. Whole test covered with a moderately thick skin, 
obscuring the plates. Abactinal plates circtilar and small, or larger and of irr^ular shi^, 
more or less imbricated (the upper edge of a plate overl}dng the lower edge of the one 
above, or the inner edge overlying the outer edge of one nearer the disk center), not in 
distinct series, either longitudinal or transverse. Paptilse large, single, scattered on disk 
and on upper surface of rays, nearly to tip. Adambulacral armature in two series: inner 
series of 3 or 4 slender, subequal, somewhat sacculate spinelets, parallel with the furrow; 
outer series of much larger sacculate spinelets, one on actinal surface of each plate. Actino- 
lateral plates imbricating, many with single sacculate spinelets. No pediceUarise. 

Type species: Habroporina ptdcheUa H. L. C. (uide infra). 

This interesting genus differs from Asterope very obviously in the lack of a medioradial 
series of abactinal plates and spines, in the absence of any serial arrangement of the abac- 
tinal plates, in the character of the marginal series of plates and spinelets, and in the spine- 
lets on the actinolateral plates. In some of these partictilars it is nearer to Porania, but 
the marginal, actinal, and adambulacral spinelets all afiford important differential charac- 
ters. In certain important particulars, Habroporina is notably hke certain Asterinidae and 
more abundant material may show that its real position is in that family. The skin- 
covering of the skeleton, the absence of serial arrangement of the abactinal plates, and the 
sacculate nature of the spinelets have deterred me from putting it there. Its characters, 
however, certainly suggest that the Poraniidse would be better placed as Dr. Fisher has 
suggested to me (in litt.) in the Sptnvlosa rather than in the Phanerozonia. 

Habroporina pulchella.* 

(Plate 4, Figure 2; Plate 24, Figures 2 and 3; Plate 26, Figures 4 and 5.) 

R = 19 nmx.; r=8 nmi.; R=2.37r: Br=9 mm. at base of ray, and 7 mm., 7 nam. from 
tip. In life R was nearly 25 mm., but in killing and drying the shrinkage has been very 
marked. Disk moderately elevated, 4 to 5 nmi. high, but more or less flattened; rays 
correspondingly high and yet flattened. Body-margin sharply defined by inferomarginal 
plates, each with 2, rarely 1 or 3, sharp, slender, but sacculate spinelets; in drying, these 
spinelets have usually been drawn together and often look like a single pointed pedicel- 
laria; they are for the most part erected dorsally or even laid back against the dorsal 
surface. Superomarginals minute, lying at inner end of inferomarginals, often separated 
from each other by still smaller abactinal plates, and hence forming an imperfect and easily 
overlooked marginal series. Entire abactinal surface covered with a smooth skin, without 
spinelets of any kind, in life completely concealing all the skeletal plates. In the smaller 
specimen, from which figure 2, plate 4, was made, this skin is thin and deUcate, and when 

1 d^p<5c» pretty + n^pivoc^made of tufa, in reference to the colors in life and to the color and surface of 
the dry specimens. 

* Pu^AeUa» beautiful; of obvious application. 
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the specimen was ultimately dried all the skeletal plates became quite clearly revealed. 
In this specimen, too, the rays are noticeably narrower than in the larger, but the chief 
reason why the rays in figure 2, plate 4, are so much narrower than in figure 4, plate 26, 
is because the whole marginal fringe is erect or even laid back dorsally in the former, and 
is nearly horizontal in the specimen photographed. In the larger specimen the abactinal 
skin is moderately thick and, even dried, more or less conceals the outlines of the plates; 
many of the latter, however, show as irr^ular elevations giving the surface a rough 
appearance, except along the sides of the rajrs and in the interbrachial arcs. Papulse, 
lai^, single, scattered over disk and a large part of the elevated, flattened area of rays. 
Madreporite small, flush with surface, nearer center of disk than margin. Terminal plate 
rather small, about one-third as wide as tip of ray, with 1 to 3 minute, sacculate spinelets at 
its distal end. 

Actinal surface with moderately developed actinolateral areas, the plates of which 
are more or less concealed by the skin. Many of these plates bear single, rather large 
sacctilate spinelets, but near the oral plates and near the arm-tips such spinelets are lacking. 
Besides the adambulacral plates and the inferomarginals, only one series of plates extends 
to the very tip of the rays; this retains its position close to the adambtilacnds clear to the 
oral plates, and is obviously the first series of actinolaterals. Beginning at about the third 
(from the terminal plate) inferomarginal, a small, swollen plate lies on the lower end of 
each marginal; these soon became flatter, larger, and more elongate, and form the second 
series of actinolaterals. At about the fifth (from tip) inferomarginal, another series of 
actinolaterals begins, and this process is repeated until at the base of the ray there are 7 
series of actinolateral plates; these plates are imbricated from the margin towards the 
furrow; t. e., the furrow margin of each plate overlies the outer margin of the adjoining 
plate of the next inner series; the lateral margins of the plates are usually in contact 
but rarely overlap; the transverse serial arrangement of the actinolaterals is not marked. 
Adambulacral plates rather large, a little wider than long; on the furrow margin of 
each is a series of 4 or 3 slender, slightly sacctilate spines; when 3 are present, the 
middle one is a trifle the longest; when 4 are present, the adoral one is evidently the 
smallest, the other 3 being subequal or the middle one longest; these furrow spinelets may 
possibly be imited in a common membrane, but to judge from the condition shown by the 
smaller specimen, they are distinct; on the actinal face of each plate is a large sacculate 
spinelet, much longer than the width of the plate. Oral plates rather large, each with 5 
marginal spinelets, of which the innermost is largest and the outermost smallest; the 
innamost is as large as the actinal adambtilacral spinelets; the 10 spines are more or less 
connected, at least basally, by a common membrane; on the surface of each oral plate is a 
small sacculate spinelet, homologous with the actinal adambulacral spinelet, but usually 
not so large. Tube-feet in two series, moderately large, with well-developed sucking disks. 
No pedicellariffi anywhere. Color in life, nearly white beneath, beautifully variegated 
with green and white above, and with bright blue near the tips of the rays (pi. 4, fig. 2). 
Preserved specimens lose their color and become dingy buff or reddish-yellow. 

Holotype: M. C. Z. No. 2289; southeastern reef-flat, Mer, Murray Islands, Torres 
Strait. 

Only two specimens of this lovely little sea-star were foimd, and each of these was 
cm the under side of a rock fragment in shallow water near the outer edge of the reef flat. 
They agreed well in color, but the smaller individual had somewhat narrower arms and 
appeared to be distinctly the yoimger. It was found September 27 and the colored figure 
was made at once. The larger specimen was not discovered until October 22. In life 
there is no noticeable similarity to yoimg Asteropes of the same size, but on the other hand 
there was no suspicion of resemblances to Asterina or Nepanthia until after the specimens 
were dried. 
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OPHIDlASTERlDyE* 

As already mentioned, the Ophidiasteridse are by far the most numerous and conspicu- 
ous family of sea-stars on the reefs at Mer. Since 10 of the 20 genera which comprise the 
family are found in Torres Strait and 7 others are represented in the Museum of Compara- 
tive Zoology collection, it seems appropriate to give here a complete revision of the family. 
A very useful key to the genera was published by Sladen (1889) and this has been revised 
and improved by Fisher (1911), but the key here offered (p. 37) includes 9 genera not 
recognized by those writers. 

The Ophidiasteridse are essentially a tropical, shallow-water family and very few 
species are known from outside the tropics or from water over 20 fathoms deep. Most of 
them occur among rock fragments and coials on reef flats or along shore, but large individ- 
uals often lie exposed on sandy bottoms or on the surface of the reef. Most species have 
remarkably small disks and long cylindrical arms, but trigonal arms are fairly frequent 
and in Fromia and Ferdina the disk is often relatively large and the arms quite flat. The 
coloration is usually pleasing and often brilliant in hfe, only a few species being inconspicu- 
ous, or dull. Preserved specimens are usually brown or gray of some shade, or more or less 
bleached of color, and give little indication of their beauty in hfe. In Linckia, Leiaster, 
and Ophidiaster, at least, autotomy is common and in some species of Linckia at any rate 
asexual reproduction by that means occurs regularly throughout youth, if not after matur- 
ity is reached. 

The basis for generic divisions in the family have long been recognized in the distri- 
bution and arrangement of the paptilse, with the concomitant arrangement of the plates 
of the abactinal skeleton, the form of the rays, the character of the adambulacral armature, 
the character of the skin, and the nature and form of its granules. Spines, particularly 
erect movable spines, apart, of course, from those of the adambulacral and oral plates, 
rarely occur in the family, and their presence may be of generic importance. Differences 
of opinion in regard to the classification of the family are due to the relative weight given 
to these various characters. My studies have led me to believe that it is best for practical 
purposes to make the primary basis of division in the family the arrangement of the abac- 
tinid skeletal plates. It must be admitted that certain Ophidiasters, and a few species in 
other genera, give some trouble in this particular, especially when the specimen is either 
youthftil or senescent, but, on the whole, the arrangement is in general easily determined 
and most of the doubtful cases show their true afl^ities in some other obvious ways. 
I have felt it desirable to revive all * of the generic and subgeneric names proposed by Gray 
in 1840, but rejected by Perrier in 1875 and by later writers. As Fisher says {in Kit,) 
''Gray had a pretty good 'generic sense'," and although his diagnoses are poor and often 
worthless, his proposed genera and subgenera usually prove to be natural groups. One of 
them, Cistinaf has been rejected because no specimen seems to be extant and the diagnosis 
indicates a most unusual feature in an ophidiasterid, but as the type was said to be from 
the west coast of Colombia, it is quite possible that when that now virtually unknown 
coast is thoroughly explored, this remarkable sea-star will again be found. At any rate 
it does not seem to me we have any right to reject the genus until we do know fully the 
Colombian marine fauna. 

In drawing the line between Linckia and Ophidiaster and its allies, I have not found 
that the character of the adambulacral armature is of much assistance. Of course the 
difference, in this matter between a tjrpical Ophidiaster and a typical Linckia is obvious, 
but in each genus there are species which approach the other, and in such cases I have 

' While I greatly regret to differ with Fisher on a matter of nomencUture, I see no valid reason for abandoning 
Verrill's name for this family proposed several years before the commonly used name Linckiidfls. Other things being 
equal, priority may well fix family names. 

* Except Acalia. See footnote, p. 63. 
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Key to the Genera of Ophidiaeteridm, 
A. Abaetinal plates of ray not in regular longitudinal series (except on basal part of ray in Nardeeia, 
Certonardoa, and Plenardoa).^ 
B. Adambulaoral armature spinifomiy often subprismatic, in 1 to 3 series^ often <iuite gonias- 
teroid. (In some genera ^e distinction between spiniform and granu- 
liform armature becomes very obscure.) 
C. Actinal intermediate area rather large, many of the plates with conspicuous stout spines; 

primary plates of disk also with stout spines Diasogenea 

CX). No conspicuous spines on abaetinal plates or on small actinal intermediate areas. 
D. PapulsB on actinal surface as weU as on abactinaL 
E. PapulsB isolated. 

F. Size moderate or small, usually much less than 100 mm. across alternate rays; 

seldom more than two series of actinal papula Fromia 

FF. Size large, 100 nmi. or more across alternate rays ; 3 to 6 series of actinal papula Austrofromia 
£E. PapulsB in groups; adambulacral armature in 3 (rarely 2) series; rays more or 

less terete Nardoa 

DD. No papula on actinal surface. (Very rarely single isolated papula occur just between 
lower comers of inferomarginals.) 
E. Many abaetinal plates swollen to form conical tubercles with naked acute tips . . Gomophia 
EE. No abaetinal plates conical with naked acute tips. 

F. Adambulacral armature more or less goniasteroid in 2 or 3 series; rays more 
or less trigonal at base. 
G. Papula in groups; abaetinal plates at base of ray in longitudinal series. . Certonardoa 
GO. Papula isoUted. 

Many (16 or 18) series of plates on abaetinal surface of ray PUnardoa 

Few (7 to 13) and irregular series of plates on abaetinal surface of ray. . . Narcissia 

FF. Adambulacral armature in a single series Ferdina 

BB. Adunbulacral armature granuliform, in 2 or 3 series (rather spiniform in Phalaria); disk 
small; rays not flattened. 
C. Papula in groups, rarely on actinal surface; skeletal plates covered with granules. 
D. Papular groups irregularly scattered among abaetinal ossicles; ra3rs more or less 

cyh'ndri(»d Linckia 

"DD. Papula in one or two continuous series of groups on each side of trigonal rays Phaiaria 

CC. Papula on both actinal and abaetinal surfaces, usually single, but sometimes in groups 

of 2 to 4; skeletal plates swollen, bare, separated by granules Bunaeter 

AA. Abaetinal plates in regular longitudinal series. (Not dearly shown in some Ophidiasters.) 
B. Body-wall rigid with well-developed abaetinal skeleton; never more than 10 series of papular 
areas on a ray. 
C. Rays cylindrical, nearly smooth, formed of rows of 3-lobed flat ossicula, each furnished 

with a central mobile spine (Gray) Cistina 

CC. No central mobile spines on abaetinal surface of rays. 

D. Whole test covered with a thick, smooth, membranous skin LetaeUt 

DD. Whole test granulose; i.e., underlying a membrane more or less covered with granules 
or h'ttle tubercles. 
E. Madreporic body large, becoming compound in adults (even in young, it is one- 
fifth of disk diameter); papular areas becoming confluent laterally in adults Pharia 
EE. Madreporic body simple, its diameter less than one-fifth of disk diameter. 

F. Papular areas present on actinal surface, at least one series below infero- 
marginals. 
G. Papular areas in 8 series, only one below inferomarginals on each side;* 
rays cylindrical. 
H. Skin uniformly granulose, though granules are commonly largest on 

convexities of skeleton Ophidiasier 

HH. Skin naked and thin except on convexities of skeleton, each of which 
carries a duster of unequal, coarse, squamiform or spinuliform grains 

or tubercles Dactylosaeter 

GG. Papular areas in 10 series, one nearest adambulacrals made up of twice 
as many areas as others but often more or less incomplete ; rays often 

somewhat trigonal at base Hacdia 

FF. Papular areas in 6 series, wanting on actinal surface or below inferomarginals; 
though isolated papula and rarely scattered groups of 2 or 3 are some- 
times present there Tamaria 

BB. Body-wall thick and leathery without a rigid abaetinal skeleton; in adults, 12 series of 

papular areas may be found at base of high trigonal rays. Peeudophidiaeter 

^ In some Ophidiasters the serial arrangement may be obscured, particularly in old age, and such specimens may 
be vainly placed in this section of the key, but the general fades is usually suffident to make an OpMdiaeter recognisable. 
' Isolated papula may occur between actinolateral plates, but this is very unusuaL 



Digitized by 



Google 



38 THE ECHINODERBiS OF TORRES STRAIT. 

felt that the arrangement of the abactinal plates should be given more weight. So certain 
species like marmorata and dubiosa which Bell and Koehler have called Linckia will not 
be found in that genus in the present report. Next to the arrangement of the abactinal 
plates, the character which seems to me of greatest importance is the occurrence of papuhe 
on the actinal surface and their arrangement there, llieir entire absence below the infero- 
marginal plates seems to me of great significance, and it is for this reason I have revived 
Gray's genus Tamaria. The presence or absence of pedicellari^e may be a good character, 
but in certain species great diversity is shown especially with age, and in such cases no 
reliance can be placed on this feature. The form of the pedicellarise when they are present 
is, however, a reliable character. 

The genera CtuBlaater and Metrodira, included by Sladen in his key, are no longer 
regarded as members of the family. With their removal the group becomes a very homo- 
geneous one. There are 11 genera in the following key not included by Sladen; 5 of these 
date back to Gray, but were rejected by subsequent writers until the revival of Hacelia 
by Ludwig in 1897; 3 of the 11 have been described since Sladen's monograph was published, 
and 3 are proposed for the first time in the present report. Of the 11 genera, 7 are mono* 
typic and of these 3 occiu" only along the western coast of tropical America, 2 are known 
only from the East Indies, one is found south of Australia at the notable depth (for this 
family) of 60 to 200 fms., and the seventh ranges from East Africa to Samoa. The remain- 
ing genera are chiefly Indo-Pacific, but Austrofromia is south temperate in its range and 
Nardssia occurs only in the tropical Atlantic and Gulf of Mexico. The only other genera 
of the West Indian region are Linckia^ Hacelia^ and Ophidiaster^ each represented by a 
single species, with a second Ophidiaster occurring in very deep water. The genera 
Fromiay Nardoa, Ferdina^ Linckia, Bunaster, Leiaster, Ophidiaster^ Dactylosaater, Hacelia, 
and Tamaria are known to occur in Torres Strait, and it is possible that Gomophia and 
even Dissogenea will be found there eventually. 

DISSOGENES. 
Fisher. 1913. Proc. U. S. Nat. Mus., ^, p. 212.— 1919, BuU. 100 U. S. Nat. Mus., p. 367. 
Genotype: Dissogenes styrada Fisher. Monotypic. 

This genus seems to be a connecting link between the Ophidiasteridse and the Gonias- 
teridfls, but is placed by Fisher in the present family because of its irregular abactinal 
skeleton, smaU marginal plates, and the close granulation which covers the body and 
obscures the imderlying plates. ''The general appearance suggests the linddidae," says 
Fisher, but the actinal surface reminds one of CaUiaater. The papulse are small, isolated, 
and confined to the abactinal surface, as in Ferdina. 

Dissogenes styracia. 

Fiaher. 1913. Proc U. S. Nat. Mus., 46, p. 212.— 1919, BuU. 100 U. S. Nat. Mub., p. 368; pis. 102, fig. 1; 103. 
fig. 1; 131, figs. 1-1&. 

This interesting ophidiasterid was taken by the AJbaiTOsa off Temate in 131 fathoms. 
It is one of the larger members of the family, as the holotype was nearly 9 inches across. 

FROMIA. 

Gray. 1840. Ann. Mag. Nat. Hist. 6, p. 286. 

Genotype: Asierias miUeporeUa Lamarck, 1816. Anim. s. vert., j?, p. 564. Monotypic. 

This genus remained monotypic imtil 1875, when Perrier pointed out that F. miUe- 
porella Miiller and Troschel was not the same as F. milleporella Lamarck. To the former he 
gave the name manilis and at the same time he described two additional species, indica and 
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Key to the Spedee of Fromia, 

A. Superomarginal plates decreasing in sise distally with a fair degree of uniformity (though 
small ones may come between large ones now and then), not conspicuously 
swollen. 
B. Second series of actinolateral plates well developed, extending more than half length of ray; 
2 or rarely 3 series of aotinal papuls at base of ray. 
C. Rays short and wide, R« 2.5-3.8 r and 2.5-3.3 br. 

D. Abactinal plates rather small and numerous, in about 5 to 7 irregular longitudinal 
series on each ray. 
E. Plates of actinal surface coyered by a close granulation. 

F. Disk and rays flat; rays often more than 5, and madreporites often 2 or 3; 
furrow spinelets 3 (rarely 4) on each adambulacral plate; marginal plates 

relatively large and conspicuous miUeporeUa 

FF. Disk and rays convex or even tumid; rays 5 and madreporite single; marginal 
plates relatively small and inconspicuous. 
G. Rays rather tumid; actinolatend plates in not more than 3 series at base 

of ray; 3 furrow spinelets balanacB 

QQ. Rays convex but not tumid; actinolateral plates in 4 series at base of ray; 

only 2 furrow spinele^ andamaneneie 

£E. Plates of actinal suif ace covered with stout spinelets tvmida 

DD. Abactinal surface of each ray covered by about 3 irregular series of large, somewhat 

swollen, plates mingled with many much smaller ones; rays 5 or 6, flattened vndica 
CC. Rays always 5, long and narrow, R« 3.5-6.5 r and 4-5 br. 
D. No actinal pedioellaris. 

K Abactinal surface covered with a uniform coat of fine granules; 3 furrow spinelets; 

R«4.5-5.5r padfiea 

EE. Abactinal granulation coarse, granules of each plate forming a distioct group, 
central granules no larger or smaller than those of margin; only 2 furrow 

spinelets; R-3.5-4 r elegans 

DD. Abundant actinal pedicellariflB eueticha 

BB. Second series of actinolateral plates poorly developed, not extending half the length of ray; 
not more than one series of actinid papulse and that often more or less 
incomplete. 
C. Abactinal granulation fine or nnxlerately coarse but none of the plates with large tubercle- 
like granules. 
D. Adambulacral armature with 3 (2 to 4) broad, flat, more or less spatulate furrow 
spines; 2 or 3 shorter, heavier, but not broader subambulacral spines; 2 or 3 
large granules and a second series of smaller granules; R less than 4 br.; 
tubercle-like granules on distal marginal plates, conspicuous and more or 

less numerous hemiopla 

DD. Adambulacral armature with 2 (very rarely 3) thick furrow spines, which are not 
at all broad or flat, or spatulate; conspicuous subambulacral spine, much 
wider, stouter, and sometimes even longer than furrow spines, occasionally 
accompanied by a second much smaller spine or high tubercle; and a few 
granules like those on the actinolateral plates; R more than 4 br.; tuberde- 

like granules on distal marginal plates, small, few and inconspicuous hadracanlha 

CX^. Abactinal granulation coarse, many abactinal plates with large, tubercle-like granules. amuUa 
A A. Superomarginal plates on distal half of ray with large ones conspicuously swollen, alternating 
with small, flat ones (or, as described by Perrier, separated by a wide space) 
giving distal part of arms, when seen from above, a somewhat moniUform 
appearance monilia 

balansoB. All of the four species were based on material in the Paris Museum. In 1881, 
apparently forgetful of his own species, he described a specimen of monilis from Japan 
in the Museum of Comparative Zoology collection as F. japonica. In 1882 Bell described 
and figiu^ a species as F. tumida^ which is remarkable for the spinulation of the actinal 
surface. In 1894 Perrier again introduces a needless name by describing young specimens 
of Narcissia canarienais as F. nardssuB. Koehler, in 1895, described a very large specimen 
of manUis under the name major and in 1909 and 1910 he described two interesting new 
species in the Indian Museum as F. andamanensia and F. armata. In 1910, Doderlein 
described a large species F. schiUtzei from the Cape of Good Hope, but I am including it 
in the new genus Austrofromia (p. 48). In 1913 Fisher described two well-marked new 
species, F. eusticha from the Sulu Archipelago and F. hemiopla from Mindanao. 
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In 1916 I described from the southern coast of Australia a large species, F. 
polyporaf but I am now making it the type of the new genus, Au^oframia (p. 48). The 
Museimi of Comparative Zoology collection contains a number of Fromias whose identi- 
fication has been a source of some difficulty. One from the Gilbert Islands, togethv 
with a similar one from Hawaii, represents a new species which I describe beyond nndet 
the name pacifica (p. 42). A specimen from the Philippine Islands also seems to belong 
to an imdescribed species which I am calling hadracantha (p. 45). A munber of specimens 
taken at Mer represent a very well-marked and handsome species which I have named 
elegans (p. 43). Finally, there are two small specimens from Samoa which may represent 
a new species, but which I believe are probably the yoimg of numilis. 

Perrier's F. mexicana^ a nomen nudum of his Blake report (1884, p. 172 and p. 184), 
is not a Fromia^ as might have been guessed from the West Indian locality. The holotype 
lies before me; it is a goniasterid, too young for determination. The F. pistaria of Perriar 
(1881, p. 15) is identical with miUeporella; at any rate in 1875 (p. 173 or 357) Perrier cour 
sidered Sq/taster pistorius Miiller and Troschel and Linckia pistaria von Martens as identi- 
cal with miUeporeUa. It is perfectly evident, however, from the paragraph in which the 
name F. pistaria is used, that Perrier was not using it as synon3rmous with miUeparella^ 
but it is obviously impossible to determine now what he had in mind. 

As here restricted, the genus Framia includes a dozen species of small sea-stars finding 
their center of abundance in the East Indian region but extending eastward to Hawaii 
and westward to the Red Sea and Madagascar. Excepting only F. andamanesis, which is 
said to have been taken at a depth of 238 to 290 fathoms, but shows no corresponding 
peculiarity in its structure, the species occur on reefs and reef-flats in shallow water and 
even up to and above low-water mark. Judging from the species foimd at Mer, they occur 
on the imder side of coral slabs and rock fragments. The coloration is notably pretty in 
life, but fugacious after death. 

The species may be distinguished from each other when adult, as indicated in the 

key on the preceding page, but young specimens (R=20 mm. or less) will usually fall in 

group BB, since they do not develop their actinolateral plates and papulae until after 

they are half grown. 

Fromia miUeporella. 

Asterias miUeporeUa Lamarck. 1816. Anim. 8. Vert. S, p. 564. 

Fromia miUeporeUa Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 286.— De Loriol, 1885. L'lle Maurioe Stell., 

p. 44, pi. xvi, figs. 2-A, 
Fromia puiaria Perrier. 1881. Bull. M. C. Z., 9, p. 15. 

(Plate 7, Figures 4 and 5.) 

This pretty little sea-star is not very common at Mer and the specimens taken are 
rather small. We did not find it elsewhere in Torres Strait, nor is it known from the main- 
land coast of Australia. It does occur, however, at the Loyalty Islands and it is also 
recorded from Fiji and Samoa. The Museum of Comparative Zoology collection has an 
old specimen, labeled ''Low Archipelago: U. S. Exploring Expedition." Aside from the 
locality, this specimen is of interest because every arm is regenerated. 

The range of F. miUeporeUa to the westward reaches the Red Sea, Mauritius, and 
Madagascar, while it is recorded from as far north as the Riu Kiu Islands, Japan. Gray 
says: "Rays 5-8," but I have seen only one specimen with as many as 6 rays; that one 
was taken at Mer and is quite symmetrical; it has 3 madreporites. Koehler (1910, pi. 15, 
fig. 7) figures a Fromia with 6 rays and 2 madreporites, from the north coast of Little Kei 
Island, which I think must be referred to miUeporeUa. It is very asymmetrical and looks 
as though it were the result of autotomy. Koehler says it is unquestionably F. major, 
but as that species differs from miUeporella mainly, if not wholly, in the greater length 
and lesser width of the rays and in the alternation of large, swollen superomarginals with 
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smaller, flatter ones on the distal half of the ray, if his identification is correct, I do not see 
how the specific distinctness of the two species is to be maintained. There is no doubt 
that, so far as Museum specimens show, the two are nearly allied, for specimens of mtUe- 
pareUa commonly show more or less alternation of large and small superomarginals distally. 
At the same time, I have never seen a specimen of either species which was not easily 
recognizable at a glance. 

De Loriol says (1. c.) that 6-rayed specimens are not rare, but he does not refer to 
any with a larger number of rays; he does, however, record a 4-rayed individual. Speci- 
mens in the Museum of Comparative Zoology from Mauritius show considerable diversity 
in form and proportions. In a few the rajrs are unusually narrow and the second row of 
actinolateral plates is unduly short. So far, however, as the observations made at Mer go, 
miUeporeUa is not a very variable species. All the specimens taken were quite flat and 
broad-rayed in form and bright red in color (see pi. 7, fig. 5), lighter below and orange or 
yellowish along the ambulacral furrows; the tube-feet are reddish-yellow (pi. 7, fig. 4). 
The papul» are dark purple or brown and the number and degree of distention of these 
tend to tone down the bright red of the dorsal side. The largest individual seen was only 
about 60 mm. across, and 70 mm. would seem to be about the maximum diameter for the 
q)ecies. All the specimens taken were on the imder surface of rock fragments in very 
shallow water. 

Fromia balansae. 

Furrier. 1S75. Rev. SteU, Arch. ZooL Exp. ^ p. 178 (442). 
Kodiler. 1910. Indian Mus. Ast., p. 140, pi. xviii, figs. 7, 8. 

This species would appear to be very rare, as it is known as yet only from the holotype 
which was collected in New Caledonia in 1872 by M. Balansa and has since been in the 
Paris Museum. Koehler's photographs are most valuable and show that the species is 
seemin^y quite distinct from the other members of « the genus. 

Fromia andamanensis. 
Eoehlar. 1909. ItweiUgator Ast., p. 105; pi. vii, figs. 5, 6. 

This species is notable for the depth at which the holotype (and only known specimen) 
was taken, namely 238 to 290 fathoms, near the Andaman Islands. The fact that there 
is no peculiarity of structure corresponding to this imusual habitat makes one a little sus- 
picious that there is some mistake about the label, especially since there is only one speci- 
men, and the locality given is the general one, ''lies Andaman," from which numerous 
shallow-water seanstars are in the Indian Museum. That andamanensis is closely allied 
to miUeporeUa is obvious, but the general facies and the presence of only 2 furrow spines 
in the adambulacral armature would seem to be quite distinctive. 

Fromia tumida. 
Ben. 1882. Proo. ZooL Soc Lond., p. 124, pl.vi, figs. 4, 4a. 

Except that it occurs in Ceylon and at the Andaman Islands, nothing is known of 
this species. The holotype and a paratype are in the British Museum. The wide, bluntly 
pointed rays are noteworthy, but the character of the actinal surface is the most unusual 
feature. Bell says: ''All the plates on the actinal surface, with the exception of those of 
the marginal series, are closely covered with stout spines, from which the spines of the 
adambulacral series are distinguished by their smaller size." That the adambulacral 
series should be the smallest on the actinal surface is certainly remarkable for in all other 
Fromias they are conspicuously longer than the granules or spinelets of the actinolateral 
plates. Bell is the only zodlogist who has met with this species and he (with his frequent if 
not customary brevity) tells us as little as possible, 

4 
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Fromia indica. 

Seytasier indicua Perrier. 1809. Ann. Sd. Nat (5), 12, p. 256. 

Fromia indica Perrier. 1875. Rev. StelL, Aroh. ZooL Eip. 4, p. 177 (441)— Kodikr. 1910. Indian Mua. 
Aflt., p. 140, pi. xvii, figB. 7, 8. 

Koehlerhas again placed all students of seanstars under great obligation by his figures 
of the holotype of this species. Bell (1882, p. 123) records a 5-rayed specimen in the British 
Museum without locality. In 1887 he records the species from the Andaman Islands, but 
most exasperatingly fails to give any information about the specimen or specimens. Judg- 
ing from the original description and Koehler's figures it does not seem to me that iruUca 
is beyond the limits of possible diversity of miUeporella. I have not, however, seen any 
specimen of the common Fromia in which there were three so conspicuous series of swollen 
plates on each ray, but some individuals from Mauritius approach the appearance of indica 
so closely as to suggest identity. It should be remembered that the holotype of indica 
is hexamerous and has R only 26 mnL 

Fromia pacifica ^ sp. nov. 
(Plate 31» Figures 5 and 6). 

R=36 mm., r=7 mm., R=5 r+; br=8 mm., R=4.5 br. Disk small and flat. Rays 
long, narrow, tapering to tip, flat. Abactinal skeleton made up of relatively large, slightly 
convex plates; there are three more or less regular longitudinal series on each ray, but only 
the middle one reaches the tip, though it is usually accompanied on one side or both by 
isolated plates representing the lateral series; the plates are flatter and less regularly 
arranged on disk than on the rajrs. Whole abactinal surface, including the superomarginals, 
covered by a close, uniform coat of small granules (about 30 to a square millimeter) ; these 
are smallest along the lateral sutures of the marginals and largest near the center of the 
abactinal plates, but the difference between largest and smallest is very slight. Supero- 
marginals about 22 on each side of a ray, but the number varies more or less, owing to 
the intercalation of smaller plates between larger ones on distal half of ray; there seems to 
be no regularity about this intercalation. (In the paratype, with R=37 mm., there are 
only 17 or 18 superomarginals and the intercalation of smaller plates is exceptional.) The 
basal half dozen and the terminal 4 or 5 are wider (or higher) than long; the others are 
longer than wide, often markedly so. On the abactinal and superomarginal plates near 
arm-tip, some of the granules distal to center are somewhat enlarged, but not conspicu- 
ously so. Terminal plate small, thick, and bare; the abactinal granulation does not en- 
croach on the basal half and there are no tubercles or granules on it anywhere. Infero- 
marginal plates somewhat more numerous than those of upper series, there being 20 or 21 
on a side in the paratype and 24 or 26 in the holotype; they are very similar to the supero- 
marginals in size and appearance, except that on the distalmost 6 or 8 the central granules 
are much more evidently enlarged; but these large granules are not conspicuous enough 
to attract attention. Actinolateral plates in 3 series, the second extending well beyond 
middle of ray; the third series is more or less rudimentary and does not extend beyond 
the fifth or sixth inferomarginal; it is not easy to distinguish in the holotype; granulation 
of actinolateral plates coarser than that of marginals, especially at center of each plate. 
Papulae isolated, as usual in the genus; abactinally there are 5 to 7 around the larger plates, 
but they do not extend to arm-tip; actinally there are two series, the inner extending 
nearly or quite to the twentieth inferomarginal, the outer ending at about the twelfth; 
there are iJso a few intermarginal papulae; none is surroimded by conspicuously enlarged 
granules as they usually are in F. monilis. No pediceUariae anywhere. Madreporite 
small, flat, and inconspicuous, separated from the superomarginals by less than its own width. 

^ Pacifica '^ot the Pacific, in reference to the distribution. 
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Adambulacral plates numerous, not much wider than long, about 2 to each mfero- 
margmal. Armature in 2, or occasionally 3, series; furrow series of 3 (rarely 2 x)r 4) thick, 
blunt spinelets, each about as long as the plate; subambulacral series usually of 2 spinelets, 
noticeably shorter and stouter than those of the furrow series; these two spinelets may be 
subequal, but usually one is much the larger (generally the aboral one) and sometimes there 
is only one present; the two are usually equidistant from furrow, but they may be set 
quite obliquely. On the outer margin of each adambulacral plate are a few small granules 
and these may be more or less enlarged to form a third series of spinelets; this is conspicu- 
ously so in the paratype, which has this third series of adambulacral spinelets very well 
developed; in the paratype, too, there are often 3 spinelets in the second series; the adam- 
bulacral armature is thus much better developed and spinier in the paratype than it is in 
the holotype. Oral plates small, damaged in the holotype, but in the paratype showing 
about 2 or 3 suboral spines at distal margin of each plate. Color of holotype brown, with 
a slight purple cast; the paratype is quite bleached to a dirty white or pale yellowish. 

Holotype, M. C. Z. No. 747; Hawaiian Islands. 

Paratype, M. C. Z. No. 1796; Gilbert Islands. 

The specimen from the Gilbert Islands was collected by A. Garrett and was received 
from him in 1860. The holotype bears only the label ''Sandwich Islands," but it, too, was 
probably collected by Garrett during the years 1857-59, when he was making special col- 
lections there for the Museum. The specimens have never been identified, but have long 
been catalogued under Fromia. The species is easily distinguished from monilis by the 
development of the actinolateral plates and by the relatively short, non-swollen supero- 
marginals. The combination of long, narrow, flat rays with well-developed actinolateral 
plates and two series of actinal papul» is quite distinctive. In form and proportions 
pacifica resembles ewticha^ but the entire absence of pedicellarifie is a sufficient distinguish- 
ing mark. 

Fromia elegans ^ sp. nov. 
(Plate 7, Figure 3; Plate 29, Figures 5 and 6). 

R=36-38 mm.; r=8.5 mm. (In life, r was nearly 10 mm.); R=4 r; br=9 mm.; 
R=4 br. Disk flat or moderately elevated; interbrachial arcs broadly curved, so that it 
is hard to determine the width of ray at base; at 6 mm. from center of disk it measures 
10 mm., but at 8 mm., which is practically the disk margin, it is only 9 mm. across; at 10 
it is 8, at 15 it is 7, at 20 it is 6, at 30 it is 4, and at tip it is less than 3. Rays sometimes 
rather flattened with roimded margins but usually well arched, and on distal half nearly 
or quite cylindrical or terete. Abactinal skeleton made up of plates of very diverse size 
and form; most are rather small, flat, and, on the rays at least, wider than long; others 
are conspicuously larger, nearly circular, and, on the rays at least, distinctly convex. These 
larger plates form a series more or less irregular along each side of the ray; 5 primary 
interradial plates on the disk, one of which is the madreporite, are in the same class. These 
larger plates are quite conspicuous on the holotype, but on other specimens they are scarcely 
convex and much less noticeable. Granulation of abactinal siu^ace, including supero- 
marginals, coarse but quite uniform; excepting the smallest, the plates are provided with 
well-defined marginal series of granules, so that each plate stands out sharply defined by 
itself; on an averagensized plate there are 18 to 20 marginal granules and 9 to 12 within 
that series, but on the large plates (one of the primary interradials, for example) there are 
28 to 30 marginal granules and 44 to 46 within; on some of the larger convex plates the 
central granules are a little larger and less close together than elsewhere, and at the center 
of the superomarginals they may be a trifle smaller and more crowded, but these differences 
are trivial; at the tip of the ray, however, the central granules on all the plates are conspicu- 

> .ffZe^dfit* charming, in reference to the elegance of fonn and coloration in life. 
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ously larger and more separated. Superomarginals 25 to 27, wider (or higher) than long, 
though a few tend to be squarish; the series diminishes distally with a fair degree of unir 
formity; on the last 9 or 10 the central granules become increasingly conspicuous, but even 
at the very tip of the ray they are not large enough to be called tubercles. Terminal plate 
moderately large, swollen, but completely covered by very coarse granules. Inferomar- 
ginals correspond in number and position more or less exactly with the upper series, but 
they are distinctly smaller and, as this is due to a lesser width, some of them are noticeably 
longer than wide; the distal ones have the central granules markedly enlarged. Actino- 
lateral plates in 3 series, but the outermost is very poorly developed and does not extend 
beyond the sixth inferomarginal; the second series is fairly well developed and extends 
to the fourteenth inferomarginal; the first series almost reaches the end of the ray; the 
granulation on the actinolaterals is distinctly coarser than on the inf eromarginals. PapulsB 
of abactinal surface rather small, irregularly scattered, and reaching almost to terminal 
plate; on actinal surface they are larger and form two very distinct series at base of ray; 
intermarginal papulae well developed; nowhere are the papuUe surrounded by specialized 
granules. No pedicellarise anywhere. Madreporite small and inconspicuous, half-way 
between disk-center and margin. 

Adambulacral plates small and numerous, 2 or rarely 3 to each inferomarginal. Arma- 
ture in 3 series; furrow series of 2 subequal flattened spinelets, with blimtly rounded tips; 
subambulacral series of 2 shorter, thicker, and blunter, more tubercle-like spines; on outer 
margin of plate is a pair of (or occasionally only one) similar but smaller tubercles or 
coarse granules, little larger, if any, than those on the actinolateral plates. Oral plates 
small, each with 4 marginal and 2 suboral spines, which are similar to the furrow spines 
but less flattened, and are the largest spines on the animal. Color in life (pi. 7, fig. 3) 
bright brown, the interspaces between plates piuple-black, in sharp and beautiful contrast, 
giving a peculiarly elegant appearance to the abactinal surface. Ambulacral and oral 
spines reddish, dull and light; feet translucent yellowish; papulae translucent gray. Alcohol 
tends to turn the specimens red and destroys the distinctness of the network of dark lines. 

Holotype, M. C. Z. No. 2306; reef flat, Mer, Miuxay Islands, Torres Strait. 

This fine species occurred in similar situations at Mer with F. miUeporeUa, though 
they did not actually occiu* under the same rock fragment. It was not very common, only 
8 specimens being taken; one of these is perfectly tetramerous. The largest is the holotype, 
while the smallest has R«18 nmi., r»5 mm., and br=5 mm.; the rays are thus somewhat 
shorter and wider than in the adult. In this half-grown specimen, there are two irr^ular 
series of large plates on abactinal surface of each ray, with only a very few small plates, 
but only on the distal half of the arm are any of the large plates markedly convex; the inter- 
radial plates are conspicuously large but quite flat; the madreporite occupies only a part 
of its interradial; the second series of actinolateral plates is little developed and the single 
series of papulae only reaches the eighth of the 14 inferomarginals. In a specimen with 
Rs:26 mm. the second series of actinolaterals is well developed. 

At any stage, after it is half-grown, elegans is unmistakable because of the distinctness 
of the plate-groups of coarse granules, the more or less terete rajrs, the adambtilacral arma- 
ture, the terminal plates being covered with large granules, and the correspondence in 
number and position between the two series of marginal plates. It is not nearly related 
to any other member of the genus but stands rather apart by itself. 

Fromia eusticha. 

Fiaher. 1913. Proc. U. S. Nat. Mus., ^, p. 213.— 1919. BuU. 100 U. 8. Nat Mua., p. 376; pL 96, fig. 2; pL 105, 
fig. 1; pi. 106, fig. 1; pL 107, figs. 3, 5. 

This species differs notably from the other members of the genus in the presence of 
numerous pedicellari», which Fisher describes as ''granuliform, 2- or 3-jawed, from 2 to 5 
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times the diameter of adjacent granules.'' The arrangement of the abactmal plates of 
the rays proximally, in regular longitudinal series, would appear to be another good dis- 
tinctive character. The only known specimen of this interesting species was taken by the 
Albalro88 in 24 fathoms, in the vicinity of Siasi, Sulu Archipelago. It has R»41 nmi. 

Fromia hemiopla. 

Fisher. 1913. Phxs. U. S. Nat. Mus., 4S, p. 213.— 1919. BulL 100 U. S. Nat Mua., p. 377; pi. 96, fig. 3; pL 100, 
fif. 2; pL 106, fig. 3; pL 107, figs. 2, 4. 

The Albatross took this well-marked species at Tonquil Island, Gumila Reef, south 
of Zamboanga, Mindanao, in the Philippines. Dr. Fisher has seen the type of the following 
q>ecie6 (hadracantha) and thought it was probably hemiopla^ so it has seemed to me unrea- 
sonable to separate them widely. But his figures show that the actinal papulse are better 
devdoped than in hadracantha and one might be led thereby to look for hemiopla in the 
previous section of the genus near padfica. The type of hemiopla has R>s36 mm. 

Fromia hadracantha ^ sp. nov. 
(Plate 31, Figures 3 and 4.) 

Ri-30 nmi.; r»6 mm.; br»6 mm. R«5r and also 5br. Abactinal surface flat; 
rays narrow, tapering, with vertical sides, nearly 2.5 mm. high. Abactinal skeleton made 
up of more or less nearly circular plates, the largest about 1.5 mm. in diameter; on each 
ray are 3 fairly regular longitudinal series but the lateral series are of smaller plates than 
the median; the plates of the lateral series alternate with those of the median, and only 
the latter reach the tip of the ray; whole abactinal surface covered by a very fine granula- 
tion, 80 to 90 granules to the square millimeter; the granules around the papular pores are 
larger than those near center of plates. Superomarginals 15 or 16, decreasing in size 
distally, quite uniformly longer than wide, except at base and near tip of ray; begmning 
on the seventh there is a minute tubercle which becomes more conspicuous on the last 
plate or two where it is also accompanied by a few granules, coarser than usual, but never 
conspicuous. Terminal plate rather large, truncated conical, bare, except that the basal 
part is encroached on by the fine abactinal granulation and the tip carries 6 to 8 tubercle- 
like granules. Inferomarginal plates 18 to 20, not corresponding well to the superomar- 
ginals, but of about the same size, except distally; beginning on the eleventh, the granules 
at center (or distal to it) are coarse and soon one may be called a tubercle; on the distalmost 
plates, there are 2 or 3 of these tubercles, but one is usually larger than the others. Actino- 
lateral plates greatly reduced, the series adjoining the adambulacral extends to middle 
of ray or beyond, but the second series consists only of an unpaired interradial plate with 
3 much smfiJler plates on each side. Granulation on actinolateral plates no coarser than 
an marginals. Papulse abundant and conspicuous above, extending to tip of ray, but few 
and small actinally and between the marginals; on each side of a ray one can find 6 to 9 
actinal papulse, adjoining the inferomarginals and there are about as many along the upper 
margin of the same plates. No pedicellarisB anywhere. Madreporite moderate, slightly 
convex, separated from the superomarginals by less than its own breadth. 

Adambulacral plates moderate, averaging about 2 to each inferomarginal. Armature 
of 2 (rarely 3) thick, blunt, subequal furrow spines which are not at all broad or flat or 
spatulate; 1 conspicuous subambulacral spine, much wider, stouter, and sometimes longer 
than furrow spines, occasionally accompanied by a second much smaller spine or high 
tubercle; and a few granules like those on the actinolateral plates, only 1 or 2 of them are 
somewhat larger. Oral plates with 3 or 4 margmal spines, longer, more cylindrical and 
more pointed than the furrow spines, and 1 or usually 2 suboral spines a little smaller than the 

1 ddp^«8tottt; ^Uav0a •spine, in reference to the yery itout subambulacral qunea. 
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marginal. Just distal interradially, to the oral plates, the granulation is much coarser than 
anywhere else on the actinal surface. Color (dry) deep dull purplish, both above and below. 

Holotype, Musemn of Comparative Zoology, No. 2490; Philippine Islands. 

This interesting specimen was collected by Dr. L. E. GriflSn in 1912, but unfortimately 
when received at the Museum it bore no label. The exact locality is therefore not known. 
It is quite different from any other Fromia in the collection, but is undoubtedly allied to 
tiemiopla. In view of the fact that the tubercle-like granules on the distal marginals are 
not very conspicuous, that the rays are distinctly longer and narrower than in hemiopla^ 
and that the adambulacral armatiure seems to be quite different, I doubt if this specimen 
belongs to that species. While its peculiarities may be individual and within the limits 
of the specific diversity of hemiopla, until more material is available it had better rest under 
another name. 

Fromia armata. 
Koehler. 1910. Indian Mub. Ast., p. 141, pL xvi, figs. 8, 9. 

This well-marked species is known as yet only from Port Blair, Andaman Islands. 
One of the types is now in the Museum of Comparative Zoology collection, but I have 
nothing to add to Koehler's very full description. The species can not be confused with 
any other member of the genus. 

Fromia monilis. 

Linckia millepordla von Martens. 1866. Arch, f . Naturg., SiS, pt. 1, p. 69. 
Fromia tnonilU Perrier. 1876. Rev. SteU., Arch. Zool. E^q). 4, p. 179 (443). 
Fromia japonica Perrier. 1881. Bull M. C. Z., 9, p. 14.— 1884, Blake StelL, p. 227, pL 4, fig. 2. 
Fromia major Koehler. 1895. Mem. Soc. Zool. France, 8, p. 399, pi. ix, figs. 3, 4.— 1910. ABt.et Oph. des ilee 
Am et Kei, p. 283, pi. xvi, figs. 6, 7. 

It is not without some hesitation that I have grouped the above names as synonymous, 
but a careful comparison of the holotype of japonica with Perrier's description of rnoniUB 
and with Koehler's description and figures of major have led me to this conclusion.^ I have 
also taken into account von Martens' (1866) description of a Fromia which he calls miUe- 
porella, but which Perrier (1875) says is really monilis^ and Studer's remarks on a large 
monilis taken by the Gazelle. Moreover, there are two small Fromias from Samoa in the 
Museum of Comparative Zoology collection which I believe to be young monilis. The 
fact is that there exists a series of Fromias, ranging from about 40 mm. in diameter to 103 
mm., which agree in having the distal half of the arm rendered more or less moniliform 
by the alternation of long, swollen superomarginals, with short, flat plates, which are prob- 
ably best interpreted as being also superomarginals, though it is not strange that in some 
of the descriptions this has not been recognized and the superomarginals are said to be 
separated by wide spaces. Although agreeing in this important particular, these specimens 
do not agree exactly in their adambulacral armature, and this is what has led to die recog- 
nition of three species. There is also some diversity in the tuberculation or granulation 
of the distal actinolateral and marginal plates, and this, too, has been a source of confusion. 
But if we compare the smallest available specimens with one more than half-grown and 
the latter with Koehler's type of major, we find the following situation : 

The smallest specimen has R=20 mm. There are 10 superomarginals on each side 
but (counting from the interradius) the fourth, sixth, and eighth are small, nearly fiat 
plates; while the first is large but little swollen, the second is more evidently swollen, and 
the third, fifth, seventh, ninth, and tenth are markedly swollen and all but the third have 
a minute central tubercle, and the distal ones have some markedly enlarged granules -also. 
The terminal plate is moderately large, smooth, but with half a dozen large granules on 
the oral distal surface and with the fine granulation of the abactinal surface encroaching 

^ Fisher (1919) has already united japonica and major and pointed out the similarities of manUia, so I feel 
more assured of the correctness of the synonyms given above. 
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on its basal part. The abactinal surface of the ray is covered by a single longitudinal 
series of about 10 circular, slightly convex plates, the last 2 or 3 of which are quite small 
and alternate with the superomarginals. On each side of this series are 3 well-separated 
plates, the first indications of lateral series. Papulse extend to the terminal plate. There 
are 11 inferomarginals, the first two underlying the first two superomai^als, but distal 
to that point they lie more or less clearly alternating with the superomarginals. They 
decrease in size rather uniformly. The proximal ones are much longer than high, but the 
distalmost three are markedly higher than long; these three are also much swollen and bear 
4 or 5 very large tubercle-like granules at the center. On plates 4 to 8 there are some indi- 
cations of enlarged central granules but they are quite inconspicuous. The first actino- 
lateral series is fairly well developed with an unpaired plate just outside the oral shields 
and about 14 plates, extending distally from it, adjoining the adambulacrals; the series 
reaches the seventh inferomarginal; excepting the first 2 or 3, these plates are increasingly 
convex with relatively very coarse central granules and, on the distalmost two or three, 
one of these granules is tuberculoid. A second series of actinolateral plates is indicated 
by about 3 minute plates, and there are 2 or 3 actinal papuke with usually 1 intermarginal 
papula. The adambulacral armature is in two distinct rows, a furrow series of 3 (usually 
4 proximally and mostly only 2 distally) flattened, blunt, subequal spinelets, and a sub- 
ambulacral series of 2 (very rarely 3) shorter, stouter, subequal ones. There are a few 
(1 to 4) very small granules on the outer margin of each adambulacral plate. 

The next larger specimen, with R==22 or 23 mm., differs scarcely at all abactinally, 
but on the lower surface we find a better development of actinolateral plates and a slight 
difference in the adambulacral armature. The first series of actinolaterals reaches the 
eighth inferomarginal, while the second is made up of 6 or 7 plates and reaches the fourth 
inferomarginal. There are 5 to 7 actinal and 1 to 5 intermarginal papulse. With rare 
exceptions there are only 2 spinelets in the furrow series, as well as in the subambulacral, 
and there are never 4. The granules on the outer margin of each adambulacral plate are 
coarser and a few are quite tuberculoid, so that one might almost consider them as a second 
subambulacral series. 

The holotype of F. japonica^ with R«32 mm., has the lateral series of abactinal 
plates well developed; scattered, still smaller plates are also present, indicating a second 
irregular series on each side. The abactinal granulation is relatively finer than in the small 
specimens. There are 14 or 15 superomarginals on each side, of which the fourth, sixth, 
eighth, tenth, and twelfth are small and nearly flat; but it must be added that no 2 series 
of the 10 are exactly alike in size, proportions, form, and position of the superomarginals. 
Tuberculoid granules on the distalmost are quite conspicuous. The inferomarginals are 
quite irregular in nmnber, size, and form, and the tuberculoid granules on the distalmost 
are often very conspicuous. The first series of actinolaterals reaches the tenth inferomar- 
ginal but the second and the papulse show about the same condition as in the specimen 
with R»22 mm. The adambulacral armature is also much as in that individual, differing 
only in two insignificant points; the furrow spines are longer, more slender, and more 
pointed; the subambulacral series often has one of its two spines much larger than the 
other which is sometimes reduced to a mere granule. There seems to be no good reason 
why the small Samoan Fromias should not be considered the young of the species of which 
the type of F. japonica is the adult or at least more than a half-grown specimen. 

The type of F. major, with R»55 mm., has nimierous abactinal plates on the rays, 
the second lateral series bdng pretty well developed. There are 21 or 22 superomarginal 
plates, of which every other one beginning with the foiuth (or usually the sixth, in one 
series the seventh) and extending to the eighteenth or nineteenth, is small and flat and 
was considered by Koehler in his description as merely "un espace trds marqu^." The 
tuberculation of the distal superomarginals is evident though not very conspicuous. There 
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are about as many inferoinarginalfl as roperomarginalfl, but Koehler does not give the num- 
ber, and examination of the figure given is not convincing. The actinolateral series shows 
a slightly greater development than in younger specimens, the first series reaching the four- 
teenth inferomarginal, and the second series, with 10 to 12 plates, reaching the sevaith; 
a third series is represented by 2 or 3 plates on each side of the interradius. There are a 
dozen or more actinal papulse. There are 3 spines in the furrow series and 2 in each of 
2 subambulacral series, but the outer of these are hardly more than large granules. Koehler 
has examined additional material from the Kei Islands, but they were very similar to the 
holotype from the Sunda Islands, only some slight differences in the adambulacral armature 
and in the abactinal granulation being noted. 

On consideration being given to all the evidence, it seems to me clear that the above 
specimens belong to a single species of Framia characterized by the alternation of large and 
small superomarginals, very slightly devdoped actinolateral areas, and an adambulacral 
armature which tends to show some diversity in number and proportions of the spinelets. 
In the typical form (major) there are 3 or even 4 furrow spinelets and 2 subambulacral 
spinelets on each adambulacral plate, with coarse granules forming a more or less distinct 
third series on the outer margin. In the form called japonica there are nearly always only 

2 furrow spindets and the subambulacral spindets are very unequal, often only one remwi- 
ing in evidence. The form called manilis also has but 2 furrow spindets and the reduction 
of the subambulacral series to a single spindet has become fixed. To how great an extent 
these differences are due to age remains to be seen, but I am satisfied they are not specific. 
This species is recorded from Japan, the Sunda Islands, Amboina, McClure Gulf, western 
New Guinea, and the Ed Islands, and as already stated there are 2 specimens from Samoa 
in the Museum of Comparative Zodlogy collection. Nothing is known of habitat, habits, 
or color in life. 

AUSTROFROMIA* gen. nov. 

Size moderate; disk not particularly small; rays rather stout, terete, blunt; marginal 
plates small and nmnerous. Abactinal plates numerous, not arranged with any regularity. 
Actinolateral plates numerous in 3 to 6 series, with correspondingly nmnerous large isolated 
papulse. Granulation of plates above and below rather coarse, but there are no conspicuous 
tuberculoid granules on distal plates of rays. Adambulacral armature spinif orm and more 
or less prismatic, especially the furrow series; subambulacral spinelets usually in about 

3 series of 2 or 3 each, short and stout, the outer grading into the coarse granulation of the 
actinolaterals. No pedicdlaris. 

TyP^^P^i^* Fromia polypora H. L. Clark. 

While the differences between this genus and Fromia are not of great significance in 
themsdves, they serve to give the species concerned a different facies; and since these 
q)ecies are of south temperate shores, rather than of the Indo-Pacific tropical region, it 
seems desirable to recognize the group. The two species at present known are distinguish- 
able by their adambulacral armature as follows: 

Key to the Spedee of Auitrofro mi a. 

Adambukeral aniiAture of 10 to 14 q>ineleta and angul&r granules arranged in a furrow series of 3 (distally 2) 

and about 3 (rarely 4) subambulacral series of 2 or 3 polypora 

Adambulacral armature of about 6 qnnelets arranged in 3 regular series of 2 each echtdlMd 

Austrofromia polypora. 
Fromia polypora H. L. Claris 1916. Bndeaifour Ech., p. 51, pL ziy, figs. 1, 2. 

This species is based on three specimens from Tasmania, with which are allied a 
specimen from Victoria and one from Western Australia. Those from Tasmania were 

>AiM(«r» south wind, southern, in reference to the geographical distribution of the genus as compared 
with Fromia. 
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taken at a depth of 78^ fathoms. The other two specimens look different, and it is quite 
possible that more material will show that there are 2, and perhaps 3, Auslroframias on the 
temperate coasts of Australia. The specimens described have R» 65 to 86 mm. 

Austrofromia schultzei. 
Pmma BchviiMei Ddderlein. 1910. SchulUe's Ergeb. SCkdafrika, 4, pt. 1, p. 249, pi. iy, figB. 3^36. 

A sin^e specimen, taken in False Bay, Cape of Good Hope, is the basis of this species 
which is obviously near the preceding. It has R»49 mm. and r » 14 mm. The regularity 
of arrangement of the relatively few spines in the adambulacral armature serves to distin- 
guish easily the South African species. 

NARDOA. 
Graj. 1S40. Ann. Mag. Nat. Hist., 6, p. 286. 

Genotype: Aaterias variolalus Lamarck. 1816. Anim. s. Vert. S, p. 565. 

Type h^o designated for the first time. The first species mentioned by Gray, and 
one of the most tjrpical, as well as longest known, is selected. 

This genus has proved to be one of the most difficult in the family to revise, specific 
limits being unusually difficult to draw. This is due not only to considerable individual 
diversity but also to the fact that the adambulacral armature is quite uniform and in most 
of the species affords no distinctive characters. The individual diversity is most marked 
in the relative length and form of the rays, in the size and number of the abactinal plates, 
and in the number and arrangement of the actinolateral and lower marginal plates. Study 
of the available material, descriptions, and figures, has led me to believe that the most 
important characters for distinguishing the species are the presence or absence of conspicu- 
ous abactinal tubercles, the arrangement of the superomarginal plates, the relative sizes 
of the abactinal plates, and the contrast (or lack of it) between the basal and terminal por- 
tions of the rays in the character of their dorsal skeleton. 

Gray included 3 species in the genus, vortoloto, agassiziij and tvberadata. It has been 
generally agreed for a long time that the second is synonymous with the first. Subsequent 
writers for many years failed to recognize the genus Nardoay Scytasler being a more or less 
^>proximate substitute. Perrier (1875), however, divided Scytasler into 2 sections, the 
first including Nardoa and Oamophia, the second Nardma. In the first section, he included 
(besides Gray's species) 3 new species, novcBcaiedanuBf chtuaaf and gomophia. The first 
was in the Paris Museum, the last two in London. So far as I can see gomophia is a rela- 
tivdy small specimen of nowEcaledonuB, but this will be discussed in detail under the latter 
species. In 1889, Sladen, supporting (apparently unconsciously) Verrill's action of 1867 
(p. 285) retaining Nardoa of Gray, pointed out with some detail the propriety of recogniz- 
ing Nardoa and discarding Sq/taster. He, however, followed Perrier in makhig Oomophia 
a synonym of Nardoa, a course which seems to me quite unwarranted, as Gomophia is a 
more highly specialized type. Sladen included in Nardoa, besides the species already men- 
tioned, Scytaaier galathece Lfitken, Ldnckia pauciforis and semiseriata of von Martens, and 
Scytasler aemiregvlaris MUUer and Troschel. The first two of these seem to me to be 
properly assigned to Nardoa, but the very characteristic form and the regular longitudinal 
arrangemait of the abactinal plates in semiregularis incline me to make it the type of a 
new genus {Certonardoa), and the isolated papul» and very numerous longitudinal series 
of abactinal plates in semiseriata necessitate a new genus {PUnardoa) for it. 

In 1891, de Loriol added 2 new species to Nardoa : mollis, which is a well-marked 
species, and finschi, which seems to be synonymous with pavciforis. No further additions 
were made to the genus until 1910(a), when Koehler described 4 new species and referred 
to 2 others, which exist in name only, at the point where he mentions them. His carinaia 
and squamvlosa are based on very young individuals, which I think may prove to be the 
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young of a Certonardoa; at any rate, the species may be placed in that genns. The species 
frianti is a well-marked one but lemonnieri is, I believe, imdoubtedly sjmonymous with 
mollis. Koehler's reference to ' W. indica (Perrier)," p. 171, apparently means Fromia 
indica, although on page 140 and on plate xvii it is considered a Fromia without a hint 
that it might be a Nardoa. The species "JV. beUorue de Loriol" (p. 164-165) is purely 
imaginary and almost certainly refers to N. mottiSy which is figured by de Loriol on the 
same plate with Luidia bellofUB Liitken. In 1917, Fisher described a Nardoa tumidosa 
f]^om the Sulu Archipelago, which is allied to frianti but seems to be quite distinct. 

Although no species of Nardoa has previously been recorded from the Torres Strait 
6^gion, on the reef flat at Mer the genus is well represented, 4 species occurring, not in great 
abundance, but 3 at least by no means rarely. They are found under large rock fragments 
or, less commonly, partly or wholly exposed on the sand. The most common species is 
pauciforis, but notxBcaledoniiB is little more rare. These two species are so much alike in 
size, color, and form that the difference in size of the abactinal plates of disk and ray-bases, 
which is remarkably constant, suggested a sex difference. But Dr. E. N. Harvey very 
kindly made examination of the gonads of a number of living specimens and found there 
was no correlation between sex and size of plates. While it is possible that the two forms 
represent a single dimorphic species, that can only be determined by breeding experiments; 
it is therefore necessary for the present to designate them by different specific names. No 
individuals were found which could be considered intermediate between the two forms, 
which were invariably recognizable at a glance. The fine species, mollis^ is much less 
conmion than pauciforis; it reaches a larger size and is always of much darker color and 
more elegant appearance. The fourth species occurring at Mer is the least common and 
the handsomest. It appears to be undescribed and because of its strikingly beautiful colora- 
tion in life I am calling it rosea. It was interesting to see that while these 4 species of 
Nardoa occurred indiscriminately on the reef flat, they do not seem to hybridize or inter- 
grade in any way. There is no difficulty, either in Uving or preserved material, in assigning 
each specimen at once to its proper species. 

The 10 species of Nardoa which seem to me valid may be distinguished from each 
other as foUows: 

Key to the Speciee of Nardoa. 

A. No abactinal or marginal plates notioeably tuberculiform.^ 
B. Superomarginal plates not alternately large and smalL 

C. Adambulacrsd armature in 3 or 4 series of 3 or, in the furrow series, 4 spinelets each. 
D. Rays long, R=5-9 r; actinolateral series extending far beyond middle of ray. 

E. Abactinal plates on distal part of ray not markedly and rather abruptly different 
from those on basal part. 

F. Many large abactinal plates (3 to 5 mm. in diameter) on disk and rays variolata 

FF. No large abactinal plates, few exceeding 2 mm. across pauciforie 

EE. Abactinal plates on distal part of ray markedly, and somewhat abruptly, smaller 
and more crowded than basally. 
F. Many large abactinal plates 2.5 mm. in diameter or more; ground-color fawn 

or light brown novcecaledonia 

FF. Few or no large abactinal plates; usually dorsal plates are under 2 mm. in 

diameter; ground-color deep rich brown, in life moUie 

DD. Rays short, R»4 r-f-; actinolateral series not extending beyond middle of ray cbliuia 

CC. Adambulacral armature in 2 series of 4 spinelets each ffolathea 

BB. Superomarginal plates more or less regularly alternating, large and small rosea 

A A. Some, and often many, abactinal plates (and marginals, injfrianU) swollen and more or less con- 
spicuously tuberculiform. 

B. Tubercles scattered, smiall (2 mm. or less in diameter), none in superomarginal series tvherculata 

BB. Tubercles large, 3 to 5 mm. in diameter. 

C. Tubercles numerous, occurring near tip of ray and on marginal plates as weU as elsewhere firtanU 
CC. Tubercles few, confined to abactinal surface of basal two-thirds of ray tumtdosa 

^ Fisher (1919) suggests that the type of obtusa is a young ttiberculata with the tubercles " a little more prominent 
than usual.'' Perrier's description implies an absence of tubercles, and I have therefore included obtusa in this section 
of the genus, but Fisher has seen the type and his views of its real affinities are no doubt correct. 



Digitized by 



Google 



ANNOTATED LIST. 51 

Nardoa variolata. 

A$teria9 varioUOm Lamarck. 1816. Anim. s. Vert., £, p. 565. Tab. Encyc. Meth., pi 119, figs. 4, 5. 
Nardoa variokOa Gray. 1840. Ann. Mag. Nat. Hist., ^, p. 286. 
Nardoa agaaHaii Gray. 1840 Ann. Mag. Nat. Hist., 6, p. 287. 

(Plate 28, Figures 3 and 4.) 

The original locality assigned to this species was "Mediterranean Sea/' but it later 
transpired that this was a mistake. Zanzibar and Mauritius are the localities from which 
it is best known; it occurs as far south on the mainland coast as Matemo Island, Portuguese 
East Africa, and northward it extends to the Red Sea. It has been reported from the Amir- 
ante Islands, from the Maldives, and from Ceylon. Records from further east are probaby 
due to confusion with N. novoBcaledonice. It is one of the smaller species of the genus, 
R rarely exceeding 90 mm. The color is apparently not conspicuous, as none of those who 
have seen the species alive have thought it worth while to speak of it. To judge from the 
very unreliable evidence of dry and alcoholic material, the color in life is a uniform dark 
grayish-brown. 

Nardoa pauciforis. 

Linekia paueifaris von Martens. 1866. Arch. f. Naturg., Si, pt. 1, p. 69. 

Nardoa paudforU Sladen. 1889. ChaUenger Ast, p. 412. 

Nardoa JuucM de LorioL 1891. Mem. Soo. Phys. Hist. Nat., Geneve. Suppl. vol., No. 8, p. 28, pL ii (xi), figs. 4-4^. 

It is remarkable that de Loriol in describing finschi makes no reference to paiudforia, 
but it may be because he did not think any species with 12 to 20 pores in each papular 
area could possibly be called pauciforis. Indeed, von Martens particularly states that the 
number of papulse is only 4 to 6 in an area, and it is not strange therefore that de Loriol 
thought his specimen could not be that species. As a matter of fact, pauciforis shows 
great diversity in this particular, although I have seen no specimen of which it could be 
said ^'papulse only 4-6 to an area.'' Nevertheless I feel no doubt that finschi and pauciforis 
are synonjrmous, for Fisher says, in litt.: '^N. finschi is a s3monym of N. pauciforis. ♦ ♦ ♦ ♦ 
I saw specimens of pauciforis in the British Museum probably identified by Perrier. The 
species is distinguished by the small abactinal plates — 12 or 13 across the base of ray 
between the two superomarginal series: No. 2322 seems to be typical." Now, No. 2322 is 
one of the specimens which I took at Mer, and of which there is a good series in the Museum 
of Ck)mparative Zoology. There are 4 to 14 papulse in each area. 

This is one of the larger species of the genus, for, while von Martens says R = 100 mm. 
and de Loriol says 115 mm., the Museum of Comparative Zoology series ranges in length 
of ray from less than 70 to over 140 mm. Besides the specimens from Mer, we have one 
labeled '* Alaska'' (obviously a blunder); two from Bantayan Reef, Cebu, Philippine 
Islands; one from Erub, Torres Strait; two from Green Island, Queensland, and seven from 
an unknown locality. These last are labeled ''Mauritius?" but it is probable they are 
from the Ward North Queensland collection. The original specimens of pauciforis were 
from Flores, and the Alert took three specimens at Bird Island, North Queensland, just 
south of the Torres Strait region. It is also known from Amboina. 

At Green Island, near Cairns, Queensland, at Erub, and at Mer, this Nardoa is fairly 
common but not abundant. In life it is more or less bright buff or fawn-color, palest on 
the convexities of the skeleton, and deepest in the intervening concavities. The color 
changes little in alcohol but in drying it tends to become paler where pale and browner 
where dark, and duller everywhere. Both on the reef-flat and in an aquarimn this sea-star 
is very sluggish and makes no attempt to reach either sunshine or shadow, remaining 
inertly where placed. 
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Nardoa Dovaccaledoniae. 

Sq/UuUr novcdcaledonia Perrier. 1875. Rev. Stell, Arch. ZodL Exp., ^ p. 162 (426). 
Scytoiter gomophia Perrier. 1875. Op. eU, p. 431 or 167. 
Nardoa nowBcdledonia SUden. 1889. CkalUtnger Ast., p. 412. 

It seems surprising that Perrier should have given two names to the same species 
in the same paper, but the explanation probably lies in the fact that the type of gomophia 
was in the British Museum, while that of novascaledonics was in Paris. When the descrip- 
tion of gomophia was drawn up, a comparison was made with Oomopkia egyptiaca, but wh^i 
novascaledonics was described the differences between it and variolata were what Perrier 
was seeking to emphasize. Fisher very kindly called my attention to the fact that some 
of my Nardoas from Mer were apparently gomophia. I subsequently discovered that 
they answer very exactly to Perrier's description of novoBcaledonim and I am now satisfied 
the two species are the same; the longer name has page precedence. Fisher says in litt.: 

" Let me say that Perrier's description of gomophia is misleading. The species is hardly dis- 
tinguishable from novcBcaledonim, or the specimens labeled as such by Perrier in tiie British Museum. 
I compared the type of gomophia side by side with these specimens. Perrier compares his specimen 
of gomophia with cegypHaca. Unless labels have been shifted accidentally to another specimen, 
this is very misleading, for N. gomophia does not resemble oogyptiaca at all. 

The differences between variolata and novoscaiedonuB are very slight and I at first 
called my specimens from Mer variolata. Besides the difference in the size of the distal 
abactinal plates, the central granules on those plates are very conspicuous in novcBcale- 
donicB and not so in variolata. 

There are specimens of nowBcaledonicB in the Museum of Comparative Zoology from 
Green Island, Queensland, from Mer, and from Port Galera, Mindoro, Philippine Islands. 
The species was previously known from New Caledonia, the type locality for both nowB- 
caledonuB and gomophia. Bell records it from the Andaman Islands and also from the 
Maldives and Minikoi, but I doubt the latter identification at least, for at Green Island 
and Mer the color of this species was indistinguishable from that of pauciforis, i.e., light 
(convexities) and dark (low places), buff or fawn, while Bell says the specimens he had 
were either brown or blue. Blue is certainly an extraordinary color for a Nardoa and I 
do not believe the same species is both blue and brown. The specimen in the Amsterdam 
Museum from New Ireland, called variolata by Sluiter, is probably novoscaledoni(B. One of 
our specimens from Mindoro is perfectly tetramerous and has remarkably long, terete, 
attenuate rays, for R = 115 mm., and r =only 12, and br only 15. The abactinal plates of 
this specimen are not typical, the contrast between the terminal and basal portions of the 
rays being very poorly marked. 

At Mer and Green Island, this species occurs with pauciforis and was supposed to 
be only a form of that species, but the difference is so constant that it seems best to con- 
sider it specific. As stated on page 50, it is certainly not a sex difference. At Port Galera, 
Mindoro, the specimen of novcecaledonuB was taken with tubercukUa, and the resemblance 
of the two species in color is notable. 

Nardoa mollis. 

Nardoa tnoUia de LorioL 1S91. Mem. Soo. Phys. Hist. Nat. Qen^ve, SuppL vol., No. S, p. 26, pi iii (zii), figB. 4-^* 
Nardoa Le Monnieri Koebler. 1910. Indian Mus. Ast, p. 161, pL zviii, fign. I, 2. 
Nardoa beUorue Eoehler. 1010. Indian Mus. Ast., p. 164. 

I would not feel sure of the identity of moUis and lemonnieri were it not for the series 
of specimens collected at Mer; one of these agrees so closely with the description and figure 
of mollis that I am sure it is that species, while another answers equally well to Koehler's 
accoimt of lemonnieri. Koehler compares his species with novascaledonice and with a myth- 
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ical ^'hellance,'' which is, as ahready stated, probably moJUs. The differences from nowBcdU' 
dania are tangible enough, but those which are supposed to separate lemonnieri from '^beU 
UnuB '' are insignificant. New Britain is the only known locality for moUia and the Andaman 
Islands for lemannieri. Fisher (1919) keeps lemonnieri separate from mollis and suggests 
the form of the denuded abactinal plates as a possible distinction. After another examina- 
tion of our series of moUia, I have no faith in the reliability of this character. This is one 
of the finest sea-stars found at Mer, where, however, it occurs only sparingly on the reef- 
flat. The specimens found range from R ^65 to R » 128 mm. ; the last is somewhat larger 
than Koehler's largest specimen of lemonnieri^ but its proportions are the same. In life 
the color is a deep olive-brown and the surface of the animal has a velvety texture, so that 
no confusion with pandforis or novoxaledonuB was possible. The color becomes lighter 
in preserved specimens. 

Nardoa obtusa. 

SeyUuter oUusua Perrier. 1875. Rev. Stell, Aroh. ZooL Exp., 4, p. 109 (433). 
Nardoa obtutaSitAea. 18S9. ChaJUnger Ast., p. il2. 

Nothing is known of this species beyond Perrier's original description. The type is 
in the British Museum and came from the Philippine Islands. The rays are much shorter 
than in other members of the genus, but I think this may prove to be only an extreme 
individual divergence. A specimen of pauciforis which I found at Mer has R>«63 and 
r«ll(R«5.7r) and the rays are very blunt and scarcely taper at all. The actinolateral 
plates and the adambulacral armature in this specimen are like other examples of pauciforis 
and not at all as in obtusa. Fisher (1919) gives some additional data about this species, 
the type of which he saw at the British Museum. It is a small specimen with R «35 mm. 
and r =8 mm. The plates which Perrier calls "16g6rement " larger and more protruding, 
must be rather decidedly so, as Fisher suggests (p. 385) that the specimen may be "a 
young tvberculata with the tubercles a little more prominent than usual," or it may be (p. 
387) a young tumulosa. One would not suppose from Perrier's description that the afiSnities 
were with that section of the genus. 

Nardoa galadieae. 

8effta$iergalaihemlAikBn. 1864. Vid. Med., p. 167. 
Nardoa ffalathemSUAea. 1889. ChaJUnger Ast,, p, il2. 

Although L&tken suggests that this species is most nearly allied to semiregularis, 
his diagnosis shows that the form of the rays and the character of the abactinal skeleton 
indicate its position is in Nardoa as here restricted. The adambulacral armature is, how- 
ever, unique in the genus and should make the recognition of the species easy but it does 
not seem to have been met with since originally described, unless the locality "Togean 
Island" given by Sladen (1889, Challenger Ast., p. 788) is to be so construed. The type- 
locality is ''Nikobar,'* while Togean Island is in the Gulf of Tomini, Celebes. I have been 
unable to find any record of echinoderms from that island and Sladen gives no authority. 
LQtken gives the diameter of galatheoB as 5 inches, which would rank it among the smaller 
spedeB of the genus. 

Nardoa rosea ^ sp. nov. 
(Plate 10, Figure 1; Plate 29, Figures 1 and 2.) 

R>s70 mm.; r «12 mm. in life, 10 mm. in the dried specimen; br "^ll mm., R>«6 to 
7 r. Disk small, slightly elevated; interbrachial arcs acute. Rays terete, only slightly 
tapering in life, more so in preserved material. Abactinal skeleton made up of plates, 
very diverse in size and shape, 1 to 2.5 mm. in diameter, more or less convex or swollen, 
the convexity increasing with size ; neither on disk nor rays is there any regularity of arrange- 

^ Rooeui *roey-red, in reference to the color. 
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ment. The whole abactinal surface is covered with rather coarse, spaced, rough granules, 
of diverse sizes, the largest at the summit of the conical plates, especially near the tip of the 
rays. Papular areas rather small with 3 to 10 papulse; near the tip of the rays the papulsB 
are often single. Madreporite small, roimded, triangular, 1.5 mm. across, a little nearer 
center of disk than margin. Terminal plate small, covered with coarse granules, of which 
a few are conspicuously bigger than the others. 

Superomarginals 39, of which Nos. 5, 8, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32 are 
short and nearly flat, while the others, though of moderate size, are distinctly convex; 
all are covered with a coarse granulation, especially near center of plate and particulariy 
near tip of ray; the largest superomarginals are not 2 mm. square. Inferomarginals 38, 
proximally smaller than those of the upper series, but becoming equal farther out on ray, 
only corresponding with them in position at irregular intervals; all are granulated like the 
superomarginals, but the dozen distalmost carry very coarse granules, of which 1, or often 2, 
become small tubercles. Actinolateral series well developed, reaching the twentieth infero- 
marginal or beyond; at base of ray there may be 2 actinolaterals to each inferomarginal, 
but for the most part there is only 1; the granulation of these plates is somewhat coarser 
than that of the lower marginals. There are small groups (2 to 5) of large papulse between 
the two series of marginals and between the inferomarginal and actinolateral plates. 

Adambulacral plates rather large, averaging about 3 to each pair of inferomarginals; 
their armature consists of a furrow series of 4 subequal, flattened, but thick spinelets, with 
rounded and sometimes a little thickened tips; on a few of the proximal plates there is a 
fifth spinelet on the adoral comer of the plate, but this is noticeably shorter than the others ; 
back of the furrow series is a second series of 3 (very rarely 4) shorter and thicker spinelets; 
the middle one of the 3 is usually the largest and may be conspicuously bigger than the 
others; on the outer margin of the plate are 2 or 3 smaller, more granule-like spinelets, 
of which 1 is often conspicuously larger than the others. Oral plates each with two series 
of spines, a marginal with 7 spines, of which the innermost is largest (nearly 2 mm. long) 
and a suboral with 5 spines of which the fourth, next to the outermost, is longest and 
stoutest. Color in life dull brown, quite dark, with all tubercles and the adambulacral arma- 
tiure bright rose-red. Under a lens the epidermis appears very dark brown, the papuls 
transparent gray, the granules on the tubercles rose-red, while those on the intertubercular 
spaces are dull yellowish or pale brown; the oral surface has a very slight orange tint; 
feet transparent white. Alcohol tends to bleach the specimens, and preserved material 
is light yellowish brown. 

Holotype, Museum of Comparative Zoology, No. 2325; southwestern reef-flat, Mer, 
Murray Islands, Torres Strait. 

This is the least common and the handsomest Nardoa occiuring at the Murray Islands, 
its fine color making it instantly recognizable. Not only is the color distinctive, but the 
openly spaced granulation and the alternating arrangement of the superomarginal plates 
make the species easily recognized. Only 4 specimens were found altogether, and these 
occurred under coral slabs below low-water mark. The largest has R =78 mm., one ray 
has been broken (bitten?) ofif at the base, but has regenerated nearly 15 mm. Another 
specimen shows even more extensive injury; only one ray (R=63 mm.) is normal; two 
others, one on each side of the normal one, were broken (or from the appearance more 
probably bitten) off close to the disk but have begun to regenerate; the original foiurth 
and fifth rays and more than half the disk are missing, but regeneration is well imder way, 
the new rays showing ambulacral furrows over 2 nun. long. Even the holotype has one ray 
broken (pi. 29, fig. 1) about 15 mm. from the base, with a regenerated tip nearly 10 mm. 
long. These facts at least suggest that this species is peculiarly liable to injury, apparently 
from predatory fishes, and has its powers of regeneration correspondingly well developed. 
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Nardoa tuberculata. 
Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 287.— Koehkr. 1910. Indian Mu8. Ast., pL xvii, figs. 1, 2. 
The tjrpe locality for this species is Port of Sual, Luzon, Philippine Islands; it is known, 
however, not only from other points in the Philippines, but also from Ceylon, Java, Batjan, 
Flores, Amboina, Halmaheira, Timor, and Dutch New Guinea. Bell reports it from 
Cargados Carajos, western Indian Ocean, 30 fathoms; from northwestern Australia, 9 
to 38 fathoms; from Macclesfield Bank, 30 to 46 fathoms; Sandal Bay, Loyalty Islands; 
and from the Enganin Group, British New Guinea. He also records tuberculata from the 
Ar^ura and Banda Seas, but as he gives the definite locality as "Parry Shoal," which is 
on Macclesfield Bank, this record need cause no trouble. The species is one of the larger 
members of the genus, R reaching at least 130 mm. The color of this species is either 
unusually variable for a Nardoa or more than one species is included at present under the 
name tuberculata^ for von Martens sajrs the color in life is brown-yellow, with dark blood- 
red transverse bands, while Herklot's colored plate shows a gray-brown ground-color 
with 4 or 5 broad, sharply defined, dark-gray bands across each arm. Sluiter and de Loriol 
say their specimens show no crossbands, and there is no hint of such bands on any of the 
specimens in the Museum of Comparative ZoSlogy. There is great individual diversity 
in the size, number, and arrangement of the tubercles. Two specimens in the Museum of 
Comparative Zoology from Port Galera, Mindoro, Philippine Islands are notable because 
the tubercles are so low and broad; in typical specimens the tubercles are about 2 mm. 
in diameter at base and about 1.5 mm. high, but in these specimens they are 2 to 2.5 mm. in 
diameter and only 0.5 to 1 mm. high. 

Nardoa friand. 
Koehler. 1910. Indian Mus. Ast., p. 158, pi. xrii, fig. 3, 4. 

A very well-marked species, taken at the Andaman Islands in 20 fathoms and recorded 
also from Tawi Tawi, Sulu Archipelago, in lOfathoms. Thelargest specimen hasR = 126mm. 

Nardoa tumuIo$a. 
Fisher. 1917. Proc. Biol. Soo. Wash., «?, p. 90. 
The Albatross took the tjrpe of this species in 12 fathoms off Tinakta Island, Tawi 
Tawi group, Sulu Archipelago, on a sandy bottom. R == about 90 mm. while r = about 14, 
so the rajrs are rather short for a Nardoa; they are also wider (17 mm. at base) relatively 
than iafrianti. Fisher (1919) thinks it possible that this may be the adult of obtitsa Perrier, 
which is based on a small Nardoa with R only 35 mm. 

GOMOPHIA. 
Gray. ISiO. Ann Mag. Nat. Hist., 6, p. 286. 
Genotjrpe: Gomophia egyptiaca Gray. Monotypic. 

Although Perrier and Sladen merged this genus in Scytaster and Nardoa respectively, 
it seems to me a mistake to ignore its unusual characters. While the conspicuous pointed 
tubercles serve best for the distinguishing character in an artificial key, as given above 
(p. 37), this feature is not of nearly so much importance as the reduction and irregularity 
of the superomarginal plates and the presence of a well-developed series of intermarginal 
plates on the basal part of the ray. All these characters combined warrant maintaining the 
genus quite apart from Nardoa. 

Gomophia egyptiaca. 
Gray. 1S40. Ann. Mag. Nat. Hist., 6, p. 286.— Koehler. 1910. Indian Mus. Ast., p. 157, pL xvii, figs. 5, 6. 

This species has a wide distribution, ranging from Mauritius to Samoa. Sladen 
records it from the Hawaiian Islands; while this is probably a mistake, its occurrence there 
would not be strange. Koehler records a specimen in his collection, from Mindanao, which 
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has R » 100 mm. The largest specimen in the Museum of Comparative Zodlogy collection 
is little more than half so large. Individual diversity is shown chiefly in the size and numb^ 
of the tubercles; one before me from Samoa with R »50 mm. has cmly 10 to 12 tubercles 
on each ray but many of them exceed 2 mm. in height and in basal diameter; on the other 
hand, one from Fiji with R -^58 mm. has about 35 tubercles on each ray, but the largest 
of these are only about 1.5 mm. in height and basal diameter. Koehler (Ix.) has pointed 
out that the apparently bare tip of the tubercles is really an enlarged, smooth, conical 
granule. I have found no statement in r^ard to the color of this species in life. 

CERTONARDOA* gen. nov. 
Similar to Nardoa, but the rays are actinally flat, widened, and trigonal at base, and 
the abactinal plates are arranged in r^ular longitudinal series on the basal part of the rays. 
As in Nardoa, the papulse are in groups, but there are none on the actinal surface. 

Genotjrpe: Sq/taater semiregularis Miiller and Troschel. 

Nardoa is a much more homogeneous group with semiregularis removed. This species 
approaches Nardssia in general form, but that Atlantic genus is easily distinguished by 
the isolated papulse. Besides the type-species, CerUmardoa contains 2 species, described 
by Koehler, based on several small specimens (R » 18 to 40 mm.) taken in 10 to 53 fathoms 
on the eastern side of the Bay of Bengal. The form called by von Martens semiregiUaris 
var. japonica does not appear to be worthy of a varietal name. Its peculiarities are well 
within the limits of diversity caused by the method of preservation. 

Key to th€ Specie$ qf Certanardoa. 
Abactiiial platee at base of ray quadrilateral, in regular longitudinal and transverse series; 7 to 9 longi- 
tudinal series; granules on papular areas not larger than elsewhere Memiregularii 

Abactinal plates at base of ray rounded, in 3 to 7 longitudinal series which quickly become indistinct 
distally; granules on papular areas larger than elsewhere. 

Ra3rs dorsally oarinate; distal subambulacral spinelets not notably enlarged carinata 

Rays dorsally not carinate; distal subambulacral spinelets (1 on each plate) oonq>icuously enlarged 9quamtdo9a 

Certonardoa semiregularis. 

SeytoHer aemiregularU MOller and Troschel. 1842. Syst. Ast.» p. 36. 
Linckia Bemiregtdlaria var. japonica von Martens. 1866. Arch. f. Naturg., 31, pt. 1, p. 351. 
Nardoa 9ermreguktr%$ and var. japonica Sladen. 1889. ChaUtnger Ast., p. 412 and 788.— Ives, 1891. Pros. 
Acad. Nat ScL Phila., pi. vii, figs. 1-4. 

This species ranges from Java and the Moluccas to southern Japan, where it seems 
to be quite common. The color in life is said to be ''gorgeous orange-red," quite different 
from any species of Nardoa. In large specimens, R«90 mm. Von Martens designated 
his Japanese specimens by a varietal name because R = 4.5-5r, whereas Miiller and Troschel 
state that R»7.5r. The specimen of von Martens, however, had R=55 mm., while in 
Mttller and TroscheFs specimen R was about 80 mm. Moreover, aside from individual 
diversity, a specimen preserved with muscles contracted and disk high will have r much 
shorter than if the muscles are relaxed and the disk flattened. 

Certonardoa carinata. 
Nardoa carinata Koehler. 1910. Indian Mus. Ast., p. 165, pi. xv, fig. 6; pi. xvi, figs. 10, 11. 

Until the growth-stages of C. semiregularis are worked out, it can not be asserted 
positively whether carinata is the young of that species or not, but in view of Fisher's 
(1919) figure of a young semiregularis with R only 29 mm., it seems highly improbable. 
One of the specimens of semiregularis in the Museum of Comparative Zodlogy from Japan, 
with R »55 mm., has the arms high, though not truly carinate, but the largest specimen 
of carinata had R only 40 mm. No doubt too, the degree of carination will be influenced 
by the condition when preserved and the method of preservation. The type-locality for 
carinata is the Andaman Islands, 10 to 53 fathoms. 

^ CertuB ■• regular, oTderXy -^-Nardoa, in reference to the arrangement of the abactinal plates at the base of the 
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Certonardoa squamulosa. 

Nardoa •qutttmdoea Kodiler. 1910. Indian Mug. Ast, p. 168, pL i, fig. 8; pi xv, figs. 7, 8. 

This species is based on a single specimen, with R » 37 or 38 mm., dredged off Cape 
N^rais in 40 fathoms. Eoehler himself says it is very near carinata and may prove to be 
identical with it. Fisher (1919) records two specimens from the Philippines, but even the 
larger exceeds Eoehler's type by only a trifle, so they do not throw much light on the species. 

PLENARDOA^gen.nov. 

Similar to Certonardoa in many respects, but with papul» isolated and not in groups. 
It thus resembles Narcima in the distribution of the papulae, but the number and arrange- 
ment of the longitudinal series of abactinal plates precludes placing the East Indian species 
for which the genus is established, in that Atlantic group. 

Genotjrpe: Linckia semUeriata von Martens. 

It is with no little hesitation that I establish this monotypic genus, but since von 
Martens particularly states that the papular pores are single in his L. semiaeriata^ the 
species can not be placed in either Nardoa or Certonardoa. On the other hand, although that 
type specimen was a small one, it has a far greater number of abactinal plates than either 
of the known species of Nardssiay and their arrangement in longitudinal series is highly 
characteristic. I see no other course open, therefore, than the formation of a new genus. 

Plenardoa semisenata. 

Lindfia MifiiMriato Ton Martens. 1865. Aroh. f . Naturg*» 31, pt 1, p. 355. 
^onioa Miniatfrtato Sladen. 1889. CkaiUnger Ast., p. il2. 

This species is unfortunately known only from the holotype, in which R»39 mm. 
It was taken at 7^ latitude in the South China Sea, at a depth of 40 fathoms. The color 
in alcohol was yellowish. The skeleton of each arm is made up on each side of the adam- 
bulacral plates thus: a series of actinolaterals, the inferomai^inals and superomarginals, 
and 7 series of dorso-laterals, of which the 4 uppermost are larger than the 3 between them 
and the superomarginals; the median abactinal surface of the arm is covered by 3 or 4 
series of plates alternating with each other. No other linckiid has an arm structure corre- 
sponding to this. 

NARCISSIA. 
Qraj. 1840. Ann. Mag. Nat. Hist., 6, p. 287. 

Genotype: Narcisaia Uneriffm Gray ^AsteriM canariensis d'Orbigny. Monotypic. 

This genus of small lincldids seems to be confined to the tropical Atlantic. It is easily 
recognized by the trigonal, tapering rays with few series of abactinal plates, and the isolated 
pi4>ul» confined to the abactinal surface. Only 2 species are known and neither of these 
is at all common. They are distinguished as follows: 

Key to the Species of Narcisna, 

Rays kmg and dmder, R-7-9 r eanariefms 

Rays siiorter and wider, R-"4-^ r trigonaria 

Narcissia canariensis. 

AdenoM canarien$i$ d'Oibigny. 1839. Voy. de Webb et Beiihelot aux lies Canaries, p. 148, Echinod., pi. 1, 

figs. 8-15. 
Narcisna tenaiffm. Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 287. 

ScuUuier (Nardssia) canariensis Penier. 1875. Rev. Stell, Arch. Zool. E]q>., 4> P* 170 (434). 
Nardstia eanarienns Sladen. 1889. Challenger Ast., p. 413. 
Fromia narciseics Perrier. 1894. Trav. et Tal, Stell., p. 331. 

Although Sladen had a specimen of this little-known species, taken by the Challenger 
at the Cape Verde Islands, he gives us no details whatever with regard to it except the brief 

1 w^v • beyond + Nardoa, in reference to the development of abactinal plate9 beyond an3rthing known in Nardoa, 
5 
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statement that there are a few entrenched pedicellari» on the fmtrgitnJ plates. He does 
not mention the size of his specimen, so one can not determine whether the pedicdlarue 
may be associated with youth, as is apparently true in some sea-stars. Quite small q)eci- 
mens of this species were described by Perrier as a new species of Fromia^ although they 
had no actinal papul». The only known localities for canarienM are in the Canary and 
Cape Verde Islands. The largest specimen has R » 115 mm. 

Narcissia trigonaria. 

Sladen. 18S0. CAoUen^ Ast, p. 414; pL bnr, figs. 5-S. 

The type of this species with R»62 and r»13 mm. was taken near Bahia, Brazil. 
A species of Nardssia was taken by the Albatross, February 7, 1885, in 25 fathoms on the 
fishing banks south of Cape San Bias, Florida. Verrill (1915, p. 98) refers these 
specimens to Sladen's species. One of them is in the Museum of Comparative Zoology 
collection. It differs from trigonaria^ however, in the absence of tubercles on the abactinal 
median plates of the basal part of the rays. These plates are scarcely at all swollen or 
enlarged and the rays are not carinate, but these peculiarities may be due to youth, as R 
is less than 40 mm. Sladen's figure shows about 13 irregular series of abactinal plates 
on each ray, while there are only about 9 on the Florida specimen. The latter has narrow, 
entrenched pedicellarise on some of the basal superomarginal and abactinal plates, whereas 
Sladen makes no reference to such organs in the type. The madreporic body is elliptical 
in the Florida specimen and subtriangular in the one from Brazil. These differences are 
aU well within the probable limits of growth-change and individual diversity. 

FERDINA. 
Gray. 1840. Ann. Mag. Nat. Hnt, tf, p. 282. 

Genotype: Ferdina flavescens Gray, I. c. Type designated by Usher, 1919. 

This genus is relatively little known and few species have been assigned to it. Besides 
the type species. Gray included a second form, F. cumingii, of which Perrier subsequently 
(1875) gave an adequate description. Sladen (1889) added the Scytaster kuhlii of Mtlller 
and Troschel and the Scytaster canceUatiis of Grube. No further additions to the genus 
were made for twenty years, when Koehler described F. offreti. Finally in 1913 Fisher 
added a species from Celebes, F. glyptodisca. At Mer, I found a sin^e specimen of a beau- 
tiful species allied to these but apparently distinct. There are, then, 7 species to be recog- 
nized in the genus, but 5 of these are known from only 1 specimen each (or at most 2), 
while one of the others is known only from the original dry specimens, which have been 
in the British Museum for more than 75 years. It is obvious, then, that it is still open to 
question whether the 7 species are all valid and congeneric. It seems to me quite possible 

Key to the Speeiee of Ferdina, 

No marginal or abactinal platee bare. 

Abactinal plates relatively few, large, convex; two series of actinolateral platee fmeacem 

Abactinal plates more numerous and mostly smaller, but some strongly convex, tubercle-like; only 

one series of actinolateral plates cumingii 

Some marginal and abactinal plates conspicuously convex and bare. 
Rays short and wide, R» 3-3.5 r. 

Superomarginal plates in fairly regular series on each side of ray. 

Adambulacral spines, 2; granules at center of abactinal plates larger than aroutad margins, offreti 
Adambulacral spines, 3; granules at center of abactinal plates smaller than around margins gtyptodieea. 
Superomarginal plates in irr^ularly alternating series of large and small plates. 

6 or 6 transverse series of small but conq>icuous, convex, bare plates on abactinal surface 

of each ray, corresponding in position to smaller superomarginal plates eanedlaia 

No transverBe series of bare abactinal plates but 2 to 4 such plates occur on distal half of 

each ray oceUata 

Rays long and narrow, R-5 r kuhlii 



Digitized by 



Google I 



ANNOTATED LIST. 69 

that eancdUUa and its allies are not congeneric with flavescens and cumingiij and further- 
more that a large series of canceUata, showing growth stages, would make clear that too 
many q)ecie8 are here recognized in that section of the genus. 

Ferdina is undoubtedly an East Indian genus reaching Fiji on the east and Zanzibar 
cm the west. The type locality given for F. cumingii is probably erroneous, as explained 
bdow under that species. Natiu^y, in view of the rarity of the species, nothing is known 
of their habits. All are of relatively small size, though kuhlii is said to be 5 inches across. 

Ferdina flavescens. 

Gfay. 1840. Ann. Mag. Nat. Hist., tf, p. 282.— De LorioL 1885, Mem. Soc. Phys. Hist Nat. Geneve, «9, No. 
4, p. 47, pL XT, figs. 8-8e. 

This species is not rare at Mauritius, and de Loriol has figured it well. His largest 
specimen has R=38 mm.; Gray's specimens were a trifle smaller. The color of dried 
specimens is said by Gray to be ''yellow, brown varied." De Loriol's colored figure is 
varied yellow-brown, but it is not made clear whether the figure is colored from life or from 
a preserved specimen. There is no record for this species away from Mauritius, except 
possibly Pfeffer's (1896) record of a single arm of F. kuhlii from Tumbatu Island, Zanzibar, 
which Ludwig (1899) very naturally suggests may prove to be an arm of flavescens. But 
it is hard to see how Pfeffer could have confused the two species. 

Ferdina cumingii. 
Gfay. 1840. Ann. Mag. Nat. Hist., ^, p. 283. 

Tliere are two puzzling things about this species, and I regret I can throw no light 
on either of them. "Hie first is in regard to the locality; it is highly improbable that Ferdina 
occurs on the west coast of South America; nevertheless Gray and Perrier, in giving the 
locality of the tjrpe material, both say "West coast of Colombia." Gray, however, adds 
"H. Cuming esq. '' as the collector, and it is well known that Ciuning collected extensively 
in the I^iilippines and also that his locality labels were not reliable. There seems to me 
little doubt, therefore, that the type locality for this species is in the Philippine Islands. 

Tlie second puzzling matter is in Gray's innocent-looking statement: "the larger 
tubercles on the side are red when the granules are rubbed ofif, which they often are." 
Anyone who has seen the marginal plates of cancellata or one of the allied species will at 
once infer that Gray is mistaken about the granules being "rubbed ofif," and will recognize 
the condition of the mar^nals characteristic of the canceUata group. But Perrier, after 
study of Gray's material, says "tout le corps" is covered by a uniform granulation finer 
than in flavescens, and he does not even hint that some of the marginals are bare. I am 
at a loss to explain this puzzle but it occiu^ to me that Gray might have found a specimen 
of the cancellata group with his cumingii material and this was subsequently removed 
before Perrier saw the material. A reexamination of the British Museum Ferdinas would 
poesibly clear up this difficulty. 

Ferdina offreti. 
Kodifer. 1910. Indian Mus. Ast., p. 143, pL xvi, figs. 2-5. 

The description and figures of this fine species leave nothing to be desired except that 
I do not think there is any irmer series of actinal intermediate plates (see next species). 
The holotype was taken near Little Andaman Island in 10 fathoms, but a much smaller 
specimen was collected in 34 fathoms near Ceylon. 

Ferdina glyptodisca. 

Fiibsr. 1918. Proe. U. 8. Nat. MmL, 46, p. 213.-1919, Bull 100 U. S. Nat. Mus., p. 370, pL 56, fig. 5; pi 95, 
fi9- 4-46; pi. 104, fig. 2; pL 106, fig. 4. 

There seems to be no ground for doubt that this species is distinct from offreti. In 
one point, however, I think the difference imaginary. Fiaher says: "inner series of small 
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actinal intermediate plates lacking/' I believe Eoehkr is mistjiken in desmbing oSreti 
as having such a series, for on comparing my specimen of ocellata mth his description of 
offreti, I was at first led to believe such a series was present in the Murray Island species, 
but later I was struck by the close correspondence between this series and the adambulacral 
series and a little examination and dissection under the microscope soon showed that what 
seems like a series of actinolateral plates is really composed of the outer ends of the adam- 
bulacral plates. The supposed inner series of small actinolaterals is, I think, non-existent. 
A comparison of Eoehler's plate xvi, figure 3, with fisher's plate 106, figure 4, shows the 
series of supposedly separate plates as plainly in one as in the other. 

The only known specimen of glyptodiaca was taken by the Albatross in Buton Strait, 
Celebes, in 24 fathoms, on a bottom of sand and broken shells. 

Ferdina cancellata. 

Sciftatier eaneOahu Qnibe. 1857. Aroh. f. Nftturg., $S, pt 1, p. 340.— Not» Aeto Acad. Leop., $7, p. 9; pL ii,^ 

£08.3, 3a. 
Ferdina eanceUata Sladen. 1889. Challenger Art., p. 780. 

The locality whence came Orube's type is not known, but Ltttken (1871) records a 
specimen in the Copenhagen Museum from the Fiji Islands. The holotype was a small 
sea-star only 2 inches across, and it is quite possible some of its peculiarities are due to youth. 

Fadina ocellata * sp. nov. 
(Plate 0, Figure 5; Plate 31, Figures 1 and 3.) 

R«i42 mm., r >-13 mm.; br >-14 mm.; R«3.2 r and 3 br. Disk and rays very flat 
and rather rigid; interbrachial arcs subacute. Abactinal surface covered by a pavement 
of plates, ranging in diameter from 0.5 to 2 mm., and in convexity from nearly flat 
to tubercular; these plates show no n^ularity of arrangement, but there is an indef- 
inite series of larger plates along the median line on the basal half of each ray and 
even less definite transverse series of medium-sized plates across the rays, 2 to 5 of 
these on each ray; the middle and distal part of each ray has 2 to 5 tubercle-like plates. 
Superomarginal plates 13 to 15, in an irregular series, made up of alternating larger, swollen, 
and smaller, flatter plates; the alternation is not perfect and the smaller plates are of 
quite diverse sizes and form. As a rule, the transverse series of medium-sized plates on 
abactinal surface of ray lie opi>osite small superomarginals; the first superomarginal of 
each series is very large, but nearly flat; it lies close against its fellow of the adjoining 
series of the next ray, the two together forming a conspicuous area on the interradial 
margin of disk, 5 mm. wide by 3.5 mm. along the interradial suture. Terminal plate 
rather small, diamond-shaped, somewhat swollen, bare and smooth, with a single terminal 
tubercle. Madreporic body conspicuous, elevated, about 3 mm. across, nearer center of 
disk than margin. Anus central, conspicuous because of the group of 10 to 12 coarse gran- 
ules by which it is surrounded. Whole abactinal surface, except madreporite, tubercular 
abactinal plates, swollen superomarginals and terminal plate, covered by a very close and 
fine granulation, 200 to 400 to a square millimeter, which is coarsest around the papulse 
but is coarser at the center of each plate than it is near the margin; the tubercular abactinal 
and swollen mar^al plates have their margins concealed by this fine granulation, but the 
larger part of their surface is bare and the boundary line between bare and granulated 
portion is very sharply drawn. Papulse large, isolated, numerous, with no regularity of 
arrangement whatever, each surrounded by a circle of coarse granules. 

^ In the text and in the explanation of plates, plate ii is called plate i and vice versa. This has led to erroneous 
lefeienoes to these figures. 

* OedlaJtue "haying little eyes, in reference to the eye-like red spots on the superomarginal plates. 
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InfCTOTnarginal plates 16 to 18 of quite diverse sizes and form, making an irregular 
series, not sharply defined on either side; 4 to 8 are more or less swollen and bare like the 
larger superomarginals, and particularly at the tip of arm these swollen inferomarginals 
are conspicuous; but the last 3 to 6, instead of being smooth, have a group of granules on 
their distal sides increasingly coarse and conspicuous until the distalmost are capped by 
3 to 6 tubercle-like grains. Adambulacral plates numerous (55 to 60) and small, squarish; 
each carries 2 (very rarely 3, and distally often only 1) short, wide furrowspinelets with 
rounded tips; generally the adoral spinelet is wider than the other; when a third spinelet 
is present it is adoral to the stouter spinelet of the typical pair. There are no other spinelets 
on the adambulacral plates, and the fine granulation of the abactinal and marginal plates 
not only covers them (as it does the actinolaterals) but it extends up on the outer side of 
the furrow spinelets for fully half their length, thus imiting them basally by the membrane 
that carries the granulation. Actinolateral areas remarkably well developed for a linckiid; 
the first series of actinolateral plates (adjoining the adambulacrals) extends nearly to the 
tip of the ray. A second series reaches the twelfth to fourteenth inferomarginal; a third 
s^es goes as far as the tenth or eleventh; a fourth may reach the eighth inferomarginal, 
but usually does not extend so far; a fifth series, consisting of half a dozen or more plates, 
is present in all the interradial areas; all the series are fairly regular, but none is perfectly 
so, and there are a good many odd plates intercalated here and there, especially near the 
interradial line; distally the series become disconnected and are indicated by isolated plates. 
There are no actinal and almost no intermarginal papulse. No pedicellarisB anywhere. Oral 
plates small, completely concealed by the granulation ; each carries only 4 or 5 marginal spine- 
lets, which are more or less markedly compressed, wide, and blunt, the innermost biggest. 

Color in life (shown in fig. 5, pi. 6) varied and beautiful beyond description. In the 
preserved specimen, the blue shades have wholly disappeared and the green nearly so, the 
ruby-red has become dull, and the nearly white basal superomarginals are now dxagy 
yellowish; the rusty-red has remained with little change. The oral surface in life was 
yellowish-white with bright rusty-red outlining the plates more or less plainly, and in the 
preserved specimen tJiis is changed only in that the ground-color is now light buffy-yellow. 

Holotype: Museum of Comparative ZoSlogy No. 2302, southwestern reef-flat, Mer, 
Murray Islands, Torres Strait. 

This exquisite sea-star was foimd by our engineer, Mr. John W. Mills, among coral 
near the edge of the reef, in shallow water at an imusually low tide, on September 29. 
The most careful search in the same and similar places failed to find another specimen. It 
can not well be referred to any of the previously known species of Ferdina, for the ntunerous 
small abactinal plates and the very irregular marginal series debar it from both offreti 
and glyptodisca, while the absence of transverse series of bare, tubercular plates on the 
rays distinguish it at once from canceUata. In Grube's species, moreover, the abactinal 
papuke are arranged in very regular series, of which there is no indication in the present 
form. Nevertheless the presence of indistinct transverse series of medium-sized granulated 
plates on the abactinal surface of the rays in oceUala indicates a somewhat nearer relation- 
ship to cancellata than to other members of the genus, and it is by no means impossible 
that a series of specimens would show that what now seem like good specific differences 
are to be accounted for by growth-changes and individual diversity. 

Ferdina kuhlii. 

AeyCflMltfr iwUu MtUler and TrosoheL 1842. Sys. A^rt., p. 36. 
F^rdniaMUuSladen. 18S9. ChaUenffer AsU, p. 7S0. 

Nothing is known of this remarkable sea-star beyond what is contained in the original 
description. The type specimen was from Java, measured 5 inches across, and had R >-*5 r. 
It is presumably in the Leyden Musetun. Behig of so much larger size (R »70 mm.^^) 
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that any Ferdina since collected or described (R » 35-42 mm.) it is hard to compare it 
with the other members of the genus, but apparently the relativdy very long rays are 
sufficiently distinctive. Pfeffer (1896; p. 43) records a single ray from Tumbatu Island, 
Zanzibar^ but (as Ludwig has suggested) one can hardly accept this identification. If the 
arm is really that of a Ferdina, it is more probably flavescens than kuUii. 

UNCKIA. 

Nardo. 1834. Oken's Isis, p. 717. 

Genotype: lAnckia typua Nardo, L c. Type designated. It is now generally agreed 
that L. typua^Asteriaa Umkgata L., a perfectly unmistakable and well-known q)ecie8. 

This has long been an exceedingly confused group, to which no fewer than 45 nominal 
species have been referred. As established by Nardo and indorsed the next year by Agassis, 
it contained 3 species. One of these {variolosa '^variolaia) was made the type of Nardoa 
by Gray in 1840, and a second (Jranciscanus) is not identifiable, but the third (designated 
as the genotype by its name, tyjms) is identical with linn^'s Aderias ktirigata^ a species 
which is fortimately unmistakable, thanks to the fact that the 3 figures to which linn^ 
refers do, in this case, all represent the same species of sea-star.^ In 1840 MdUer and 
Troschel added Asterias miUeporeUa Lamarck to the genus, an unfortunate blunder. The 
same year Gray removed variolata to Nardoa and miUeporeUa to Fromia^ and added 11 
species to Linckia (see below). In 1842 Miiller and Troschel went to the other extrune 
and abandoned Linckia altogether, dividing its species between Ophidda^Ur and ScyUuter — 
hardly a forward step! Von Martens, in his papers on oriental echinoderms (1865-67) 
returned toward Gray's conception of the genus by uniting Scytaster and Opkidiaster with 
Linckia. He names 15 species as belonging in the group. In 1871 L&tken added a new 
species, L. nicobaricay to the already imwieldy genus. In 1875 Perrier attempted to bring 
some order into Linckia by a study of the material in both Paris and London, but (much 
of the type-material having been lost) some of Gray's species were not to be identified. 
However, Perrier discusses 7 of the species previously known and described 2 supposedly 
new ones. In 1885 de Loriol gave some very useful descriptions and figures of the Linckias 
occurring at Mauritius; the colored figures in particular are important. In 1889 Sladen 
gave, in his Challenger Report, a list of the Linckias which seemed to him entitled to recog- 
nition, and this list includes 15 species and 1 variety. Since it was published, only 3 
additions have been proposed, one by Russo (1894), a second by Koehler (1910a) and one 
by H. L. Clark (1914). 

The large series of Linckias in the Museum of Comparative Zodlogy collection has 
enabled me to make a critical study of the genus and I have reached some very definite 
conclusions. In the first place, the earlier descriptions are so brief that they are often of 
little value, and this is particularly true of Gray's diagnoses. Again, the widely spread 
species show so much diversity in the relative proportions of R, r, and br, that specimens 
often look quite unlike superficially when they are in fact the same. Some of the species 
at least reproduce asexually by autotomy, especially when still of small sise, and as a 
result specimens with 4, 6, 7, or even 8 arms occur more or less commonly, and symmetrical 
5-rayed specimens of such species are relatively rare. The number of madreporites is 
equally variable in these forms ranging from 1 to 4; occasionally a madreporite occurs on 
the base of a ray rather than on the disk proper. Color is probably of more value as a 
specific character in the genus than has been previously granted, but unfortunatdy it is 
very fugacious and of almost no help in identifying museum material. Study on the reefs 
of the living specimens will doubtless show the specific colors in the genus. The size and 
arrangement of the papular areas are subject to growth change as well as to considerable 

^ Since both Perrier and Sladen go back to Linck (1733) for specific names, it is not strange that both have 
ignored the tenth edition of the ''Systema NatursD" with its perfectly definite AHeriat kangaia. 
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individaal diversity and I do not think they afford any reliable specific characters. The 
nature of the adambnlacral armature, on the other hand, is of very great importance, but 
the development of a second series of subambulacral spines is subject to great diversity 
and it may be wholly wanting or more or less well developed in one and the same species. 
The size and character of the abactinal plates furnish good specific characters in several 
species, but their arrangement is subject to very great diversity in all. 

The results of the study of the available material and literature are shown in the follow- 
ing list of species hitherto referred to Linckia, showing their present status in my judgment, 
and in the key to the species which seem to me valid. The study of living material will 
greatly improve the accuracy and usefulness of the key. 

IM and pruent Statu$ ofSeorOara which have bem r^erred to Linckia,^ 

(The names in black-face type are those of valid members of the genus.] 

agyptiaca (Gray) von Martens, 1S&& '^GcmojMi cegyptiaca. 

bifaidaKs Gray 1S40 '^Phaiaria untfoKialU, 

tovvlerl Ftorier, 1875, is valid. 

biownii Gray, 1840, is an Ophidiaster by description but is obviously L. kangata by the figures to which reference 

is made. 
cohinibte Gray, 1840, is valid. 
eotto Russo, 1894, is ^parently muUifora but as no measurements are given and the description b otherwise quite 

inadequate, the species can not be certainly identified, 
craasa Gray, 1840, ia the i^ort-armed form of loBoigata, 
cylindrica (von Martens) 1866">i>ac<yZaMM<er cyHndricua, 
lUplax (MfkOer and Troschel) Ltltken 1871, b a species of doubtful validity, 
dt^iosa Koehkr, 1910(i » Tamaria dvbiosa. 

echinulata (MGUer and Troschel) Gray, 1866 ^Afit^odia davigera, 
ehrenbergii (Mtkller and Troschel) Gray, 1866 ">L. ffuildingii. 
erythrea Gray, 1840, b quite unknown.* 

francbcanus Nardo, 1834, b not identifiable but b probably an Ophidiagter, 
tMdlBg^l Gray, 1840, b valid. 

hemprichi (MtkUer and Troschel) von Martens, lSd%'^Dactylo9a8Ur cylindncus, 
intermedia Gray, 1840, b quite unknown.* 
kuhhi (MQller and Troechel) von Martens, 1866 »Ferdina kuhlii. 
UeviSata (Linn^) LQtken, 1871, b valid. 
leaehii Gray, 1840 -L. mulHfora. 

marmorata (Michelin) von Martens, 1S69 ^Tamaria marmorata. 
megaloplax Bell, ISSi'^ Tamaria fusca. 

miUarb (Mdller and Troschel) von Martens, 1866 »L. ktvigata, 
miOeporeUa (Lamarck) MOller and Troschel, 1S40 '^Framia miUeporella, 
milleporeUa (Lamarck) von Martens, 1866 »Fromia mcnilis. 
OMdtiform (Lamarck) Ltktken, 1871, b valid. 
mulUforas Gray 1840 «L. muUifora. 

multiforis (Mtiller and Troschel) von Martens, 1866 »L. muUifora, 
nicobarica Ltttken, 1871 «L. guildingii. 
nodosa Perrier, 1875 «L. bowrieri, 
nodosa Bell, 1884 -HoceZia helicasHcha, 
omithopus (MGUer and Troschel) Verrill, 1866 »L. ffuUdingii. 
padfioa Gray, 1840 »L. guUdtngii. 
pauciforb von Martens, l&^^Nardoa pauciforia. 
pistorius (MQller and T^x)echel) von Martens, 1866»Fromui miUeporeila, 
pulefaella Gray, 1840, b quite unknown.* 

posilla (MQller and Troechel) von Martens, 1866 'mTamaria pusiUa. 
puatulata von Martens, ISQd'^OphidiaUer piL9iulattis, 
roMOberfl von Martens, 1866, b of uncertain validity. 

semiregukuis (Mtkller and Troschel) von Martens, ISOd'^CerUmardoa aemiregularU. 
■emiseriata vcm Blartens, ISM'^Plenardoa semiaeriata. 
mbolata (Gray) von Mitftens, 1866 -Afdrodtro mibvlaia, 

^ Many of the ccmchisions shown in thb table are not original but were reached years ago by Verrill, LCktken, 
Fofrier, and Sladen. 

*The three q)ecbs, eryffcnBO, intermedia, and piUcheUa which made up Gray's subgenus Acalia are entirely 
unknown. I have never seen a 8ea-«tar which seemed to meet the diagnostic requirements of the group, nor has any 
writer since Gray been able to throw any light on the mystery. 
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IM and present Siatm of Seorttar^ whiek have hem r^erred io lAnek ia eontinued. 
suturalis von Martens, 1866-L. langata; it is deariy not OphidiaaUr eutwraUe MQlier and TroMhel wfaioh-PAotarui 

unifaacialis. 
tuberculata (Gray) von Martens, 1866 -iNTordoa tvbereulaia, 
tyloplax H. L. Clark, 1914. ia valid, 
tjrpus Nardo, 1834 «L. Unrigata. 
unifascialis Gray, 1840 -PAotona umfaecidUi. 
variolaris Nardo, IS^'^Nardoa variolata. 
variolata (Lamarck) Agassis, 1835 -iNTortioa tfoHolata, 

Key to the Spedee of lAnekia, 
A. Granulation of aotinal surface extending upon sides of ambulaoral grooves so that furrow spines are 
separated from each other by vertical series oi minute granules. 
B. Rays relatively short and stout, R *- 5-10 br; 1 madreporite; color of adult in life brilliant deep blue kangata 

BB. Rays longer and more slender, R « 10-12 br; 2 madreporites; no blue in coloration multifora 

AA. Granulation of actinal surface not extending up into ambulacral grooves; furrow spines not separated 
by granules. 
B. No abactinal plates conspicuously enlaiged and swollen. 

C. Poriferous areas between superomarginals and inferomarginah in an unbroken, continuous 
series, more or less circular, each with about 10 pores; aetinolateral plates in four 

series on each side roe m tberfi 

CC. Intermarginal poriferous areas not in a emtinuous series. 

D. Abactinal plates r^tively large and few; papular areas small in 5 to 7 more or less regular 
series; papulaB few (5 to 12) and Urge, the pofes usually much larger than granules 

on adjoining plates; siae small, R less than 100 mm eoboMm 

DD, Abactinal plates r^tively smaU and numerous; papular areas laige in 8 to 12 or more 
series, the median ones very irregular and difficult to make out; pi^Nils numerous 
(12 to 40) small, the pores usually much smaller than the larger granules <d adjoin- 
ing plates; siae large, R often 150 to 200 mm. 
£. (Dolor in life: when young dull reddish or purple, more or less variegated with darker 

shades, becoming when adult purplish, reddish brown, or unifcnnily yellow-brown guHdrngii 
EE. Color in life: brown and blue with black dots or greenish bhie, with black dots; oral 

surface purplish red diplax 

BB. Some or many abactinal plates swollen into big, more or less hemispherical nodules. 

C. Rays slender, tapering but little; few swollen plates; no actinal papuls bouneri 

(X?. Rays stout at base, tapering maricedly; numerous swollen abactinal plates; actinal papuls 

present miopias 

Linckia laevigata. 

Aeteriae hsoigaia Linn6. 1758. Syst. Nat. Ed. 10, p. 662. 
Linckia typue Nardo. 1834. Oken's Isis, p. 717. 
Linckia kangata Nardo. 1834. Oken's Isis, p. 717.' 
Linckia craeaa Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 284. 
Linckia brownii Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 285. 
Linckia mUiaria auct. mult., 1866-1910. 

(Plate 9, Figures 1 and 2; Plate 26, Figure 1.) 

There are a number of early figures of this well-known species, and Saville-Kent 
(1893, Great Barrier Reef of Australia, p. 358, chr. pi. xr, fig. 8) gives a colored illustration 
supposed to be from life, but an accurate drawing of the brilliantly blue living animal and 
a photograph of a dry specimen seem to be still needed. Young specimens (i.e., before 
R =50 mm.) live on the under side of stones and coral fragments and show but little blue. 
Their appearance at this stage is well shown in figure 1, plate 9, but no two specimens are 
colored just alike. Soon after R =50 mm. they come out of their sheltered habitats and 
are found lying more or less fully exposed on the sandy bottom. The development of blue 
pigment seems to take place rapidly at this time. Even in young specimens the papute 
are blue. The tube feet are very pale yellow in small specimens, but become quite deep 
yellow in adults. The blue pigment shows very curious chemical reactions, becoming dull 
orange-red in alcohol very quickly^ (See Harvey, 1916, p. 207.) It retains its color to 
some extent in formalin. 

^ While Nardo usee the combination Linckia typue nob. he refers directly to Uangata as the speeies he has in 
mind, so that this m really the first reference of tavigata to TJn<*1ciA^ even though Nardo does not actually use the 
combination. 
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The smallest specimen I have seen has R « 18 mm. The madreporite is small but 
distinct, and there are 5 subeqiial rays. On the abactinal surface of each ray is a median 
s^es and on each side of it a laterodorsal series of plates, while between them there is 
on each side the b^innings of an additional series of much smaller plates. The terminal 
plate and a number of markedly convex abactinal plates near it are quite bare. There are 
3 or 4 papulse in each area. There are 3 quite distinct series of actinolateral plates on each 
side of the ambulacral furrow. The adambulacral armature at this youthful stage is very 
interesting for the furrow spines are not separated at all by granules. On each adambulacral 
plate are 3 furrow spinelets, the most adoial largest and the distalmost scarcely half as large 
as the middle one ; the 3 are closely appressed in a slightly oblique, sloping series. Specimens 
only a little older have 2 granules between the larger spines, which are pushed apart by their 
development. The adult commonly has 5 furrow spindets on each plate, for not only does 
the small one persist but two others, each a little smaller than the preceding, arise distal to 
it; the development of these spinelets accompanies the increase in ntunber of granules 
between the larger spinelets. The small spinelets are so high up within the ambulacral 
furrow that they are ordinarily quite out of sight. In specimens with R «26 mm. or 
more the terminal plates as well as all the distal abactinal plates are covered with granules. 

Multiplication by autotomy does not occur ordinarily in UBvigataj but new rays may 
arise from an old one, at least if part of the disk is present. There is in the Museum of 
CJomparative Zodlogy a specimen consisting of an old ray 70 mm. long, an adjoining old 
ray 30 mm. long with a r^enerated tip of 15 mm. additional, an adjoining third ray 15 mm. 
dd and 15 mm. new, and 3 new rays, 27 to 30 mm. long. In this pecxiliar specimen there 
are 4 madreporites; 3 form a curved, irregular series, more or less in contact with each 
other along an interradial line, while the fourth is in the next interradius. More than one 
madreporite is very unusual in Umgata and specimens with 6 rays are very rare. Speci- 
mens with 4 rays are, however, fairly common; at Mer about one specimen in every 200 
was tetramerous. Specimens from different localities show considerable diversity in the 
relative length and slendemess of the arms. At Mer all the individuals found (many 
himdred) were of the short-rayed form to which Gray gave the name crasaa; in these R « 
5-6br. In large specimens from Zanzibar R=8-10br, but intermediate specimens occur 
between these two extremes. An individual from Fiji which I have referred to this species 
(Museum of Comparative Zodlogy No. 2658 )is notable because in alcohol its color was a 
deep greenish-blue and the surface of the body was almost as smooth as in Leiaster. Dried, 
however, this individual can not be distinguished from lamgata by any tangible characters 
and I am quite at a loss to accoimt for its pecxiliarities. 

The limits of the distribution of this species are somewhat imcertain because of its 
confusion with other species, but it certainly occurs in the Philippines, at Fiji, in the New 
Hebrides, at Samoa, at Erub and Mer in Torres Strait, and at Green Island off Cairns, 
Queensland. It extends southward on the Barrier Reef at least to the Palm Islands (lat. 
19^, but it does not occur at Thursday Island or in that part of Torres Strait. Eoehler 
lists it from the Am Islands and it is common on the north coast of New Guinea. West- 
ward it seems to reach Zanzibar, but Simpson did not find it on the Portuguese East African 
coast. It probably reaches the Red Sea and certainly occurs at Ceylon. Eastward it 
reaches the Society Islands but apparently does not occur at the Hawaiian Islands. It 
has not yet been recorded from that group, which would hardly be true if so conspicuous 
a shore form were foimd there. In the Museum of Comparative Zodlogy collection are 
two supposedly Hawaiian specimens, one labeled ''Sandwich Islands" and one labeled 
''Hilo," but in neither case is the label sufficiently well authenticated to make it reliable. 
There are indubitable specimens, however, from the Society, Caroline, Marshall, Gilbert, 
Ilji, Samoan, and Solomon Islands, and from Amboina, Halmaheira, Jappen Island (New 
Guinea), and from the New Hebrides. 
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At Mer Umngata is the most abundant and naturally the most conspicuous of the sear 
stars. We gathered them literally by the peck for Hanrejr's use in studjring the blue pig- 
ment. They are exceptionally inert creatures and never showed any inclination to move. 
Young specimens were decidedly rare and it seems probable that the early developm^ity 
after metamorphosis, takes place near the edge of the reef in its inaccessible nooks and 
crannies. With age, the young seem to move shoreward, but remain in hiding undtf rock 
fragments until a third (or more) grown. They show great diversity of color. The follow- 
ing notes made at Erub and Mer Imng tiiis out clearly: ''In young the blue is duller and 
deeper and is more or less lacking on oral surface.'' ''No sharp contrasts of color; general 
impression dull gray, quite deep above, where it is blotched with brown; paler bdow; 
along ambulacral furrows, blue; anal region, green-yellow; feet, transparent whitish; 
papulse transparent blue." "Dull green-blue above with a few large blotches of a darker 
color." "Colors as shown in Mr. Grosse's figure" (pi. 9, fig. 1). These specimens all 
had R less than 55 mm. Adults at Mer had R «80-125 mm., but the species grows to a 
much larger size than that. The biggest one I have seen (from an unknown locality, 
unfortunately) has R >-*200 mm. and br 25-30 mm. 

Unckia multifora. 

A9tmia$ mMUifora Lamarek. 1816. Anlm. 8. Vert, f, p. 565. 

Linekia UadUi Gray. 1840. Ann. Mag. Nat Hist, 6, p. 285. 

Linekia muUifora$ Gray. 1866. Syn. Starf., p. 14. 

lAnekia myUtforU von Martens. 1866. Arch. f. Nattug., St, pt 1, p. 65. 

LmdrimmuUifora LathBa. 1871. Vid. Med., p. 267.— Delxmol 1885. Mem. Soc. Phyt. Hiit Nat QeniiPe, 

29, No. 4, p. 27, pL ix, figs. 1-12. 
Linekia coda Ruaso. 1894. BolL Soc. Nap., 7, p. 163. 

This is a species of which I have seen no living or fresh material, but de Loriol's 
figures are convincing proof that it is quite different from lasvigaia. Nevertheless, it is 
almost impossible to point out any character or group of characters by which a museum 
specimen of the usual indistinctive color can be distinguished from a small, slender-armed 
Umgaia with 2 madreporites — and such examples of indubitable Uedgata do occur. Owing 
to this difficulty of distinguishing the two species, there is no doubt the records of their 
occurrence are much confused, but muUifara is not known to occur in the Torres Strait 
region nor on the Great Barrier reef. It appears to be particularly common at Mauritius 
and it is also fairly common at Samoa. It seems to reach southern Ji^an and the Gilbert 
Islands but there ia no reliable record from the Hawaiian Islands. Nothing is known 
of its habits beyond the fact that it obviously reproduces autotomously when relatively 
young, and as a result symmetrical specimens are very scarce. The species does not grow 
to a large size, de LorioFs biggest specimen having R only 95 mm. liie color is said to be 
vermilion red and dusky green, but the figure given is brown-orange and green. The 
general i^pearance indicates the species may be more associated with corals than is Icmgata. 

Linekia rosenbergL 
Von Martens. 1866. Arch. f. Naturg., 5f, pt. 1, p. 63. 

Nothing is known of this species beyond the original description. The unique holo- 
type was from Amboina and had R »39 mm., «5 r and «5.5 br. It was very possibly an 
aberrant Ophidiaster. 

Unckia columbis. 
Gray. 1840. Ann. Mag. Nat. Hist., ^, p. 285.— Fisher. 1911. Bull 76 U. S. Nat. Mus., p. 242, pi 48, fiffi. 1-7. 

Examination of the specimens in the Museum of Comparative Zoology collection, 
from San Di^o and Laguna Beach, California, and La Paz and San Francisquito Bay, 
Lower California, confirms Fisher's opinion as to the distinctness of this form. It is a 
small species (R less than 100 mm.), in life mottled with reddish brown and ash-cdor. 
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Like guUdingii and mvUifora, it multiplies autotomously while young and hence the number 
of rays ranges from 4 to 9 and the number of madreporites from 1 to 5. Fisher's admirable 
aeeoont of the species should be consulted. 

Unckia guildingiL 

I4$kiHaguadinifnQT9,y. 1840. Ann. Mag. Nat. Hist., ^, p. 285.— A Agaasis. 1877. Mem. M. C. Z., 5, p. 105, 

pL xiy, fiffi. 1-6. 
Linekia vocifioa Gray. 1840. Ann. Mag. Nat. Hiat., 6, p. 285. 
OpkidiatUr cmUhojnu MUller and Troschel 1842. Sys. Ast., p. 31. 
OpUdJotter eAren6er^ Mthller and TroBchel. 1842. Sys. Aat., p. 31. 
Lvtidbia fticoborica LQtken. 1871. Vid. Med., p. 265. 
Linekia ehrenbergii de Loriol 1885. Mem. Soc. Phys. Hist. Nat. Gendve, 59, No. 4, p. 31, pi x, figs. l-7a. 

This seems to be a truly tropicopolitan species of sea-star, absent only from the 
western coast of America. There are specimens in the Museum of Comparative Zo5logy 
from Bermuda, the Bahamas, Florida, Cuba, Jamaica, St. Kitts, Tobago, Brazil, Lower 
Guinea, Zanzibar, Queensland (Masthead Island), and Society Idands. It is also known 
from Vera Cruz, several West Indian stations besides those given. Cape Verde Islands, 
Mauritius, Madagascar, Mozambique, Red Sea, Ceylon, Andaman and Nicobar Islands, 
Samoa, and Tonga. Its occurrence in Hawaii is probable but remains to be definitely 
determined. The species grows to a very large size; the largest before me (from Bermuda) 
has R «216 mm. There is much diversity in proportions, R =8-12br. and 7-13r. There 
are commonly 2 madreporites but specimens with only one are not rare, especially in the 
Pacific. Reproduction by autotomy while still young is prevalent and hence symmetrical 
5-rayed specimens are very uncommon and are usually of large size. I have tried in vain 
to find some ground by which pacifica or ehrenbergii could be distinguished from guildingii, 
but none of the supposed distinctive features have any constancy. In life, guildingii has 
quite a constant coloration. Young specimens, which live under rocks and in all sorts 
of crevices and crannies, are duU reddish, brownish, or purplish, usually vari^ated with ^^ 
darker shades. As they increase in size the color tends to become quite uniform and some- 
what lighter. If, as apparently happens in the ordinary course of events, they abandon 
thdr concealed hie and come out on the surface of the reef or reef-flat, they soon become 
uniformly yellow-brown. (See de Loriol's pi. x, fig. 1.) Specimens which retain their red 
or purple tints appear to have continued a more or less protected life. The suggestion 
here made that the change in color is associated with change in habits and habitat, lacks 
full demonstration but seems to be warranted as a hypothesis. Dry specimens are usually 
dun gray-brown or yellow-brown. At Papeete, Tahiti, in August 1913, I found on the 
surface of the reef in very shallow water a large guildingii of exactly the same shade of 
ydlow-brown as a specimen which I foimd in Bermuda in April 1899. At Tobago, in 
April 1916, a specimen of the same color was found on sand in shallow water in Buccoo Bay. 
Such q[)ecimens undergo little color change either in alcohol or when dried. 

Linekia diplaz. 

Opkidia$UrdipkaMi)Skr9akdTTO&^el 1S42. Sys. Aat., p. 30. 
Linekia diplax Lfttken. 1871. Vid. Med., p. 269. 

Were it not for the account of this species given by Simpson and Brown (1910, p. 55), 
I should have referred diplax to the synonymy of guildingii, but it is obvious, I think, that 
the sesrstar of which they write is not identical with the common West Indian Linekia. 
Thdr description of tiie color is as follows, and it should be noted that no reference is made 
to any change in color during growth: ''The two predominant general colors are brown 
and bhie, with black dots. Many, however, are greenish-blue on the aboral surface and 
bear minute black dots which give the whole the appearance of a branching coral. The 
oral surface is purplish-red." 
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Since the species is said to be ''apparently one of the commonest Asteroids on the 
coast'' and the observations were based on ''numerous specimais," it is evident that the 
coloration was a constant feature. Only further study of living material at 2Sanzibar or 
Mauritius will solve the problem of the true status of diplax. It has been recorded from 
many stations between Portuguese East Africa and Hawaii and the Paumotus inclusive, 
but how many of these references are to the seaH9tar collected by Simpson and Brown 
and how many refer to guUdingii it is impossible to even guess. It is of course open to 
question whether the species of Simpson and Brown is really the diplax of Miiller and Tros- 
cheli but there is no good reason why it may not bear the name for the present. 

I inckia bouvieri. 

lAnckia houoieri Perrier. 1875. Arch. ZooL Exp., 4» P* ISO. 

Linckia nodosa Perrier. 1875. Arch. ZooL Exp., 4, p. 153.— Verrill 1015. Univ. lowm, Bull Lab. Nat Hist, 
7, p. 93, pi. xiii, figs. 2, 2a; pi. xnx, fiffi. la, 16. 

It seems incredible that Perrier should have described two consecutive species which 
are indistinguishable, but I have sought in vain for any way by which nodosa is to be 
distinguished from boutrieri. The number of marginals will not do, because while the large 
specimen of bouvieri had 45 and the type of nodosa about 60, each having R »91, a specim^i 
in the Museum of Comparative Zoology with R »91 mm. has about 53 marginals and hence 
might be either. This specimen is of further interest because it was in Pender's hands 
when he described his two species and he first labeled it bouvieri. Subsequently he drew a 
line through the specific name and substituted nodosa. 

This species is known from the vicinity of Florida and Cuba and from the Cape Verde 
Islands and Sao Thom4. The bathymetrical range is notable for a Linckia, 6 to 130 fathoms. 
Verrill's (1915, op. cit., p. 96) statement that the Blake took nodosa ''off Moro Light, in 
250 to 400 fathoms; oS Tortuga I., Antilles, in 6 fathoms'' is based on a misreading of 
labels. The specimens concerned were taken by Pourtales in January 1869, near the Tor- 
tugas in 6 fathoms, not by the Blake at all. The label says "No. 100 " and Verrill construed 
that as meaning Blake Station 100, which is ''off Moro Castle, 250 to 400 fathoms." One 
of these specimens has R » 15 mm., the other has R »22 mm. They are readily distin- 
guished from guUdingii of a similar size by the large tubercle-like granules on the distal 
marginal plates, as well as by the much bigger dorsal plates. The largest specimen recorded 
of this species has R » 125 mm. Nothing is known of the color in life of specimens from 
the West Indian r^on, but those from the eastern Atlantic are "violet" when "fresh." 

Linckia tyloplaz. 
H. L. Claric 1914. Rec. W. Aust. Mus., 1, p. 147, pi. zx. 

This remarkable linckiid differs so much from the other members of the present genus, 
it might well be made the type of a new one. But such action had better await further 
material. The most striking feature is the presence of well-marked actinal papulse, but 
the numerous swollen abactinal plates of markedly darker color than the interspaces give 
a very characteristic appearance. The species is from deep water, 80 to 120 fathoms, 
off the western Australian coast and reaches a large size, the holotype having R » 150 mm. 
It would be of great interest to know the color in life. 

PHATARIA. 

Gray. 1840. Ann. Mag. Nat. Hist, 6, p. 285. Ab a subgenus o! Lindria. 
Sladen. 1889. Challenger Ast., p. Z9S. As a genus. 

Genotype: Linckia unifasdalis Gray, 1840, I. c. Only two species are named in the 
subgenus and it is now generally agreed that they are synonymous. 

Not only is this genus monotypic but its geographical range is very limited. 
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Phataria unifaacialis. 

LHidBta (Phataria) unifasciaUs Qnj. 1840. Ann. Hag. Nat. Hist., ^, p. 285. 
Linekia (PhaUMria) lrifa$ciaH$ Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 285. 
OpWicuier tii<ura2w Mtdler and TroBcheL 1842. Sys. Ast., p. 30. 

Phatarui vmfa9cialU Sladen. 1889. Challenger Aat., p. 786.— H. L. Clark, 1910. Bull. M. C. Z., 6t, p. 335, pi. 
6, fig. 1. 

This 18 a characteristic species of the west coast of tropical America from Lower 
Califomia to northern Peru, llie records for Timor and Celebes are imdoubtedly mistakes. 
The largest specimens have R = 126 mm.; R = about 9r. The color in life is probably red 
of some shade, but there is no published statement on this important point. Many speci- 
mens, not always the largest, have the bifasciate arrangement of the series of papular 
areas on the base of the rays, but this seems to be a matter of individual diversity and not 
correlated with age or locaUty. It may be well to state here that the supposed '^Pha- 
taria" on which Miss Monks based her paper, ''Variability and Autotomy of Phataria '^ 
(1904) is, as already pointed out by Fisher, Ldnchia columbm. 

BUNASTER. 
Ddderlein. 1896. Jena Denks., 8^ p. 317. 
Genotype: Bunaster ritten Doderlein, 1896, {. c. Monotypic. 
The curious little sea-stars composing this genus are as yet too rare to permit any 
discussion of their affinities to be either reliable or profitable. Only 3 specimens have been 
taken and each of these seems to represent a distinct species, one of them being described 
below for the first time. The 3 supposed species are distinguishable from each other as 
follows: 

Key to the SpecUi cf Btmaster, 
Abactmal plates on basal half of rays in 3 irregular series; aotinolateral plates in 2 series proximaUy: 
No pedioellaria; "ball and socket" plates present; subambulaoral spines not nearly twice as long as 

broad riUeri 

PedicellariflB present; no "ball and socket" plates; subambulacral spines about twice as long as broad Uthodea 
Ahadanal plates in a single conspicuous series on each ray; only one series of actinolateral plates vmBerioHe 

Bunaster ritteri. 
Doderlein. 1S96. Jena Denks., 8, p. 317, pi. zxii, figs. 1-1^. 

The only known specimen of this species was taken at Amboina by Semon. It is 
very small, R only 10 mm., but rather stout, the disk being 4 mm. high and the rays 2.6 
mm. wide. The color is vari^ated red-brown, dusky brown, and milk-white. 

Bunaster lithodes. 

W. K Fisher. 1917. Proc Biol. Soc. Wash., SO, p. 01.— 1019. Bull. 100 U. S. Nat. Mus., p. 393; pL 95, figs. 
S-86; pi. 124, fig. 4. 

A relatively large species with R « 22 mm. The rays are short and stout. The papulse 
are often in groups of 2 to 4 (usually 3), but they are well spaced and do not form well 
defined areas. The color is variegated brown and buflf of severd different shades. The only 
known specimen was taken on Apo Reef, Mindoro Strait, Philippine Islands, by Dr. L. E. 
Griflbi, December 24, 1911, and is now in the Museum of Comparative Zoology. 

Bunaster uniseriaHs ^ sp. nov. 

(Plate 7, Figure 3; Plate 36, Figuies 5-7.) 

R » 11 mm.; r >*2.3 mm., br »2.8 mm., R »4.8r but only 4br. In the living specimen 

R » 12 mm., r and br, each 3 mm., hence R s4r or br. Abactinal surface quite flat; vertical 

diameter of disk and arms at base, not quite 2 mm. Rays (in dry specimen) quadrangular 

in cross-section, the sides being vertical, very slightly tapering, until close to tip, blimt; 

^ UnueriaUa ■■in a single series, in reference to the abaotinal plates on the ray. 
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in the living specimen, the rays were more rounded on the mdes. Abactinal surface of 
disk covered by 35 to 40 plates of wliich one at center ia largest; this central {date is kidney- 
shaped with its long axis in the interradial line of the madreporite and at its concave side 
lies the anus, surrounded by 8 to 10 granules; 5 large interradial plates can be distinguished, 
the largest occupied almost wholly by the dliptical madreporite, whose surface is marked 
by only 7 radiating and more or less angular or curved furrows; the madreporite is half- 
way between center and margin of disk; 5 large radial plates, about as large as the inter- 
radial but more nearly circular, lie at the base of each ray and can not be distinguished 
by any obvious character from the plates which cover the abactinal surface of the rays. 
Tlie remaining plates on the disk are much smaller and show no particular regularity of 
arrangement. All the disk plates are bare and more or less markedly convex; th^ are 
separated, or at least surroimded, by relatively coarse granules of various shapes and sixes. 
The abactinal surface of each ray is covered by the big superomarginal plates, 14 or 15 on 
each side and a single median series of 12 or 13 similar plates; none of these plates is dr- 
cular or squarish, but otherwise they show much diversity of form; typically they are much 
longer than wide and the long axis lies obliquely to the long axis of the ray; all are bare 
and more or less strongly convex, especially distally; the median series ia not always as 
perfectly regular as the marginals, a smaller plate occasionally being intercalated. At 
the base of the ray there are some half dozen very small plates intercalated between the 
median and marginal series, but they are so much smaller than the others that they mi^t 
be easily overlooked. 

It is unfortunate that the colored figure (pi. 7, fig. 2), which was made primarily to 
show colors in life, shows the upper ends of the inf eromarginal series so that there seem to 
be 5 series of plates on the upper side of the ray. In the dry specimen the inf eromarginals 
do not show from above. Granules of relatively considerable size occur between or around 
all the plates but they are not at all conspicuous or numerous; they are not often present 
between the plates of the median series, but between each two superomarginals is a series 
of 3 to 7, often elongated, sometimes more than twice as long as wide. The terminal plate 
of each ray is very large, swollen, hemispherical, twice as large as the largest marginal. 
Papulse large and always isolated, about 20 on the disk and 25 on each ray; on the rays 
they form an imperfect series on each side, with a papula between the inner ends of neariy 
every 2 marginal plates; the openings are surrounded by about 3 granules or granules and 
a policellaria. Pedicellarise fairly common, 4 or 5 on the disk and 7 to 10 on each ray; 
they are low, bivalved, much larger than one of the granules and conspicuous in the dry 
specimen because of their pure white color. One is rarely on an abactinal plate; as a rule 
they are between plates among the granules. 

The inferomarginal series consists of 14 plates, the most proximal narrow and neariy 
vertical in position, so that it is 3 times as high as it is wide, but the plates gradually widen 
and take on a horizontal position so that the terminal one is twice as long as high; all are 
convex, but the last 3 to 5 tend to develop a tubercle near the center. At the base of the 
ray between the two marginal series are about 4 well-developed intermarginal plates; 
on the sides of the ray between the 2 marginal series are granules, 7 to 11 pi^ute and 3 to 6 
pedicellarise. Inferomarginal plates separated (?) from each other by imperfect series of 
minute granules. Actinolateral plates about 13, in a conspicuous single series, which, at 
least proximally, correspond to the inf eromarginals; distally the actinolaterals decrease 
greatly in size and the series does not quite reach the tip of the ray; there is a small inter- 
radial plate back of the orals, from either side of which an actinolateral series starts. All 
these plates are separated (superficially, of course) from each other, and from the infero- 
marginals, adambulacrals, and orals by granules, and here and there is a pedicellaria. 
A series of about 10 papulsB runs along each side of the ray, one between the lower or inner 
ends of every 2 inferomarginals until about the eleventh. Adambulacral plates about 28, 
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approximating 2 to each inferomarginal, and basally to each actinolateral; the armature 
is very simple^ consisting of a furrow series of two subequal, flattened spinelets with rounded, 
slightly widened tips, standing closely side by side, and a conspicuous, oval, flattened, 
subambulacral spine; this spine is half as wide again as the tip of one of the furrow spinelets, 
its length (0.40 to 0.50 nmx.) a little exceeds its width, and its free end (the narrow end of 
the oval) is distinctly pointed; this subambulacral spine is on the adoral side of the plate, 
the aboral side being occupied by 2 to 4 coarse granules. Oral plates small, their armature 
just what would be expected from the fusion of 2 adjoining adambulacrals, but the suboral 
spines are much reduced in size and have rounded tips, while the innermost spines are a 
trifle longer and heavier. Tube-feet few, in 2 well-spaced series. 

Color in life, prettily variegated with maroon, brown, and bluish-white; the figure 
(pi. 7, fig. 2) gives a better idea of it than can any description. The dried specimen is brown 
of several shades, with two noticeable but indefinite cross-bands of buffy-white on the 
rays, one near base and one near tip; the lower surface, especially the subambulacral 
spines, is lighter than the upper; as already said, the pedicellarise, both above and below, 
are conspicuous for their pure white color, but they are not at all numerous. 

Holotype, M. C. Z., No. 2313; southwestern reef, Mer, Murray Islands, Torres Strait, 
October 18, 1913. 

This dainty little searstar was found among the crannies of some coral in water 5 or 6 
feet deep. No other specimen was found. The species differs obviously from lUhodea in 
the much sparser granulation, the more slender rays, the single series of actinolateral plates, 
the single series of conspicuous abactinal plates on each ray, the large isolated papulse, 
and the very different subambulacral spines. It is nearer to ritteriy but is at once distin- 
guished by the narrower rays and correlated simple arrangement of plates, by the presence 
of pedicellarise and the absence of the remarkable ''ball and socket" plates. 

CISTINA. 

Gray. 1S40. Ann. Mag. Nat. Hist., 6, p. 283. 

Genotype: Cistina Columbian Gray, 1840, Z. c. Monotypic. 

This remarkable genus may not belong in the OphidiasteridsB at all, as there is nothing 
in Gray's diagnosis which makes its position certain, but apparently it is a member of this 
family, differing from all its relatives in the possession of a central, mobile spine on each 
skeletal plate. No sea-star has been discovered in recent years which belongs in such a 
genus, and the following is therefore still the only known species. 

Cistina columbis. 
Gray. 1S40. Ann. Mag. Nat. Hist., 6, p. 283. 

There is no indication of the size of the two specimens upon which Gray based this 
species but the rajrs are said to be more than 8r and provided with 7 series of spines; the 
color is given as yellow; the larger specimen had 2 distinct madreporites but only one 
was found on the smaller. The locality is given as the west coast of Ck)lombia, where H. 
Cuming collected them. The types are no longer in the British Museum and their fate is 
unknown. It is greatly to be hoped that the shores of northwestern South America may 
soon be thoroughly explored by a competent marine zoologist, so that some of Gray's 
remaricable species from that area may be rediscovered. 

LEIASTER. 
PMen. 1862. Monatsb. d. k. Ptoubb. Akad. Wias. Berlin, p. 177. 
Genotype: Leiaater coriaccTis Peters, 1852, Ix. Type designated by Fisher, 1919. 
Although Peters proposes Leiaster as a subgenus (presumably of Ophidtaster but not 
80 stated) he uses the name in combination in full generic sense. The group is well circum- 
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Bcribed and made up of a few spedes, oharacteristio of the Indo-Pacific region, but Mppt^ 
rently extending to the west coast of tropical America. These species are easily recognized 
in life by the slimy skin which covers the body; in dried material this becomes so thin and 
tightly drawn that the outlines of the skeletal plates show more or less distinctly. Save 
for this skin and the accompanjring lack of granules and tubercles, the genus is very close 
to Ophidiaster. The species are distinguished from each other by the character of the adam- 
bulacral armature, by the relative proportions of the disk and rays, and by the color. The 
last seems to be a f airiy constant and useful character, since dried specimens retain quite 
well the general tint of life. 

I doubt if the presence or absence of pedicellariflB can be relied on without a good deal 
of care. The type of specioms had the skin "richly beset" with pedicellarisB, while the 
Museum of Ck>mparative Zoology specimen from the Philippines has only about 30 and my 
large one from Mer has none at all, or possibly the remains of one or two. Peiiiaps the 
development of the skin may ofifset the ntunber of pedicellarise, increased thickening of the 
skin tending to eliminate these little organs. 

One of Peter's original species, cortaceuSy has been fully described and figured by de 
Loriol in his invaluable work on the sea-stars of Mauritius, and the same monograph 
reveals equally well the distinguishing characters of Gray's species, leachiij from which 
I am unable to distinguish Peter's second species, glaber. The species described by von 
Martens in 1866, specioaus, is a very well-marked one, and the same is true of Fisher's 
callipeplus described in 1906. Verrill's Lejndaater teres does not seem to have been met 
with since its original description, but the name Lepidaster was preoccupied and in any 
case seems to be synonymous with Leiaster; the species teres seems valid beyond doubt. 
Fisher's recently described species analogus completes the list of known species in the genus. 
A specimen in the Museum of Comparative Zoology collection from the Hawaiian Islands 
represents an undescribed species. 

Key to the Spedee of Leiaeier, 

Furrow spines of adambulacral annature 3 or 4 to a plate, with a more or less conspicuous longitudinal 
groove on the inner face. 

R about br; no pedioeOaris; abactinal papule not in well-defined areas. eoriaceui 

R about S-0 br ; pedioellarie numerous; abactinal pi^ulaB in definitely circumscribed areas analoguM 

Furrow spines not grooved on inner surface, or in very large specimens, slightly so on basal half. 
Furrow spines 3 to a plate; no pedicellarie. 

Rays slender, tapering; middle furrow spine usually longest; skin soft and thin; color in life 

unknown teres 

Rays short, stout, not tapering; furrow spines equal; skin thick, tough, smooth; color in 

life deep maroon-purple; tube-feet deep yellow caUipeplua 

Furrow spines 2 to a plate, rarely 3 on individual plates. 

Furrow qunes long and slender, the length twice the width of a pair or more; color in life, or 
dry, red, more or less bright crimson, in very large specimens sometimes nearly 
blac^, when dry. 

R about 10-11 br; usually no pediceUari» leachii 

R about 7-8 br; pedioellaria present epeciosua 

Furrow spines short and wide, the length about equal to width of a pair, or a little more; 

ool6r (dry) dull purplish-gray (probably purple in life) brmriepimu 

Leiaster coriaceus. 

Peters. 1852. Monatsb. d. k. Preuss. Akad. Wiss. Berlin, p. 177.— De Loriol. 1886. Mem. Soc. Phys. ffist 
Nat. Geneve, 29, No. 4, p. 37; pi. xiii, figs. 2-3d. 

The excellent account of this species given by de Loriol makes it possible to recognize 
it easily. It is known only from Kwerimba Island, Mozambique; Zanzibar; Wasin, B. E. A., 
and Mauritius. It reaches a large size, R « 150 mm., and when adult is covered by a notably 
thick, coriaceous skin. The color in life is not known, but in dry specimens is deep purplish 
or greenish brown, more or less dull orange on the lower side according to de Loriol. 
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Leiaster analogus. 

W. K Fisher. 1913. Proo. U. 8. Nat. Mus., 46, p. 215.— 1919. BuU. 100 U. 8. Nat. Mus., p. 396, pi. 84, fig. 1; 
pl95,fig.7;plll2,fig. 1. 

The AJbaJbrosB took this sea-star in the Sulu Archipelago, in 9 fathoms on a coral bot- 
tom. Nothing is said of the color, but the size is indicated by R "125 mm. 

Leiaster teres. 

lApHaOer ierea VerrilL 1871. Trans. Conn. Acad., 1, p. 678. 
iXoaftfr faret Sladen. 1889. ChdOenger Aai., p. 40S. 

This species has never been figured and indeed does not seem to have been met with 
since the original description was published. It is the smallest species known (R "47 mm.). 
Nothing is said of the color in life but the dry specimen was pale yellow; that may have 
been, however, after immersion in alcohol or some other preservative. The type was taken 
at La Paz, Lower California. 

Both in the generic diagnosis of Lepidaster and in the description of the species, the 
statement in regard to the papulse is so ambiguous that it is impossible to feel sure whether 
those organs are isolated or grouped. Of course if they are isolated, teres is unique among 
Leiasters and probably represents a new genus. 

Leiaster callipeplus. 
W. K Fisher. 1906. Bull U. 8. Fish Comm. for 1903, p. 1083; pi xxx, fi^i. 1, la; pi zzxi, fig. 3. 
At four different stations in the Hawaiian Islands, the AlbabroBs met with this inter- 
esting Leiaster^ in 32 to 68 fathoms. Although R is only a little greater (52 mm.) than in 
tereSf the animal is considerably larger and heavier, owing to the stout, blimt rays. In life 
the striking color is a good character which might perhaps be retain^ by dry specimens 
but is wholly lost in alcohol. 

Leiaster leachiL 

Ophidiader leaehU Qray. 1840. Ann. Mag. Nat. Hist., 6, p. 284. 

Leiatier gldber Peters. 1852. Monatsb. d. k. Preuss. Akad. Wiss. Berlin, p. 177. 

Leuuler Uaehii de Loriol 1885. Mem. Soc. Phys. Hist. Nat. Gendve, e9, No. 4, p. 40; pi xiv, figs. l-2e. 

Although de Loriol earnestly discusses the differences between leachii and coriaceuSf 
he makes no reference whatever to gldber ^ which is odd because he was not ignorant of the 
characters of that species, as he refers to it at the top of p. 40 {op. cit.). And yet I am 
unable to find any reason for doubting that Peter's single small specimen, on which the 
species glaber is based, was a yoimg example of leachii. Of course, Peters is not to blame 
ad; all, for Gray's account of Ophidiaster leachii is characteristically insignificant and it is 
only since de Loriol's admirable account was published that the species can be said to be 
known. Originally described from Mauritius, leachii is now known also from Amirante, 
the Seychelles and Ccetivy Reef. Off Amirante, it was taken at a depth of 25 to 80 fathoms. 
Peters's tjrpe of glaber was from Kwerimba Island, Mozambique. Bell records, with a 
question mark, a yoimg specimen of leachii from Macclesfield Bank; it certainly seems im- 
probable that the species occurs so far to the east. Sluiter (1895) records a specimen in 
the Amsterdam Museum from the Moluccas, but I believe this will prove to be specioaua. 
Large specimens from Mauritius have R = 150 mm. or more but in such the diameter of the 
arm is only from 12 mm. up. In any case the rajrs seem to be more slender than in coriaceua. 
The color, in life or dry, is usually deep red, but I am referring to leachii a huge Leiaster 
from Mauritius, belonging to the South African Museum, Cape Town, which is not at all 
red. This specimen has R =255 mm., while the diameter of the ray was probably about 
20 to 22 mm.; it is now dry and quite flat. A few small pedicellarise are scattered on the 
actinal surface of the rays. There are occasionally 3 furrow spines to an adambulacral 
plate, and these spines are frequently furrowed longitudinally near base, as in cariaceus. 

6 



Digitized by 



Google 



74 THB ECHINODERM8 OF TORRES STRAIT. 

To cap the climax the color is very dark, almost black, and not at all red. Tliis specimen 
may perhaps be senescent, but it certainly does not answer well to the account of any known 
Leiaster^ though it seems nearest to leachii. 

Leiaster speckmis. 

Von Martens. 1866. Arch. f. Naturg., Sg, pt. 1, p. 70. 

(Plate 11, and Plate 77, Figures 1 and 2.) 

The type of this seanstar was taken at Larentuka, flores, Dutch East Indies, and is 
said to have had an "arm radius '' of 255 mm. If this is not a typographical error, apeciosus 
is not only one of the largest Leiasters but one of the largest linckiids known. The fine 
specimen taken at Mer had R « 150 mm., and its gorgeous color is perfectly shown on plate 
11. The color is well preserved in the dry specimen. Sladen says nothing of the size or 
color of the specimen he reports from Kandavu, Fiji (1889, p. 408). 

There is a specimen in the Museum of Ck)mparative Zoology from Port Galera, 
Mindoro, Philippine Islands, which has R»115 nun. It shows the same brilliant color 
as the Torres Strait specimen. The only other record of the species I have found is Bell's, 
of a young one from Macclesfield Bank. The specimen of Leiaster in the Amsterdam 
Museum, from the Moluccas, recorded by Sluiter (1895) as leachii^ is probably apeciosus. 

There is no doubt that the species is nearly allied to leachii but in all the specimens 
as yet taken the rays are much stouter and pedicellarise are present. The latter character 
needs further demonstration, for prolonged search on the specimen from Mer reveals at 
most only one or two rudimentary pits which may be the last remains of pedicellariffi. As 
the Philippine specimen has about 30 pedicellarise, it occurred to me, as suggested above, 
that the pedicellarise are lost with increased size and the development of the thick, slimy 
skin. This is obviously not the case if von Martens' measurement of his type is correct 
as printed; if the diameter is meant (which would give R = 120 mm.*) it might be true. 
Sladen's specimen from Fiji is said to have pedicellarise present but ''not nearly so numer- 
ous" as in the type. No doubt there is much individual diversity in the matter. Possibly 
larger series of specimens will demonstrate that speciosus is an eastern subspecies of leachii, 
or even that the supposed differences are matters of individual diversity only, but for the 
present the two forms may well be kept separate. 

The only specimen of this brilliant sea-star which we found at Mer, and the only 
Leiaster yet known from the Torres Strait region, was found among the corals near the 
outer edge of the western end of the southwestern reef at extreme low tide on September 
29, 1913. It was very smooth and slimy to the touch and responded to handling by a 
prompt autotomy of two of its rays. It was subsequently narcotized with magnesium 
sulphate and preserved without further damage. Prolonged search during the following 
four weeks failed to reveal another specimen, but it must be admitted we did not again 
during our stay have so low a tide as on that notable day. 

Leiaster brevispinus ' sp. nov. 
(PUte 30.) 

R = 130 mm. ; r = 11 mm. ; br = 13 mm. R = 12r or lObr. Rays long and cylindrical, 
moderately slender and not tapering appreciably until near tip. Disk small and rather 
flat in the dry specimen. Abactinal skeleton, as usual in Leiaster , made up of 3 longitudinal 
series of plates besides the 2 series of marginals on each side; all are finely granulated at 
center but it is probable (one might almost say certain) that in fresh or alcoholic material 
this granulation would be entirely concealed beneath the skin. Madreporite, as usual in 

^ Brevia >« short + spinua^h spine, in reference to the short furrow spines. 
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the genus, large (4 mm. in diameter), elevated a trifle, slightly concave, with very numerous 
furrows. Terminal plate small (2 mm. in diameter), swollen, and smooth. Papular areas 
quite distinct, each with about 20 papulae; distally, of course, the areas are steadily smaller 
with fewer papul®. 

Actinal skeleton as usual, of an adambulacral series, an actinolateral series of small 
plates corresponding in niunber to the adambulacrals, and a second series of only half 
as many ''transverse ossicles,'' as Fisher calls them; these correspond in munber to the 
inferomarginal plates and connect each pair of actinolaterals with an inferomarginal; the 
exact position of the transverse ossicle with reference to the pair of actinolaterals varies 
much; it may touch both members of the pair or only the distal or more rarely only the 
proximal. Papular areas are well developed between the transverse ossicles. PediceUari® 
of the usual entrenched type occur on the actinolateral plates at the base of the rays 
but they are very few, only 1 to 3 on each ray. Adambulacral armature made up of the 
usual furrow series and subambulacral spines; the furrow series forms a very even row set 
in a fold of skin, with not even their tips really free; there are 2 spinelets on each plate, 
the bases close together, the slightly narrower tips a trifle separated; each pair is a little 
separated from its neighbors; the spinelets are rather flat with roimded tips; each is a milli- 
meter long, but the pair is hardly a millimeter wide; there is no trace of a furrow on the 
inner face. Subambulacral spines about 2 mm. long but becoming much shorter, smaller, 
and more tubercle-like distally; near mouth, these spines are about 0.60 mm. wide, but 
near middle of arm they are fully 1.20 mm.; the tip is truncate and flattened but hardly 
chisel-shaped. Each of the first 20 (more or fewer) adambulacral plates has a subambula- 
cral spine, but after that there is one on every third or fourth only; the proximal spines 
are united by a fold of skin which is continuous across the interradius so that the series 
of spines on the right-hand side of each ray is united with the left-hand series of the adjoin- 
ing ray. The 2 innermost spines, at the apex of the V-shaped group are longest and are 
presumably the suboral spines of that mouth angle. Each mouth plate also carries 4 
marginal spines, not distinguishable from the fiurow spines of the adambulacral plates 
save that they may be a trifle longer. 

Color in life unknown but probably purple, as the dried specimen (which was once 
in alcohol, as shown by the original label) is a very distmct though dull purplish-gray; 
the madreporite is pale brown. 

Holotype, M. C. Z. 765; Hawaiian Islands; A. Garrett, 1860. 

The catalogue entry of this specimen in 1860 says ''dried from alcohol" and the orig- 
inal label reads ''Ophidiaster 6th genus. Species c. Sandwich Islands." There is no doubt 
whatever that it iasLLeiaster, but it is equally obvious that it is not nearly related to caUv- 
peplus, the other Hawaiian species, for that form has 3 furrow spin^ and short stout rays. 
The color, too, must be fimdamentally different, for Fisher particularly states that the 
purple of callipeplus is "all" lost in alcohol and "the specimen becomes a dirty faded 
yellow"; moreover, caUipepltis was taken only at depths over 30 fathoms, while it is reason- 
ably certain that brevispintis was foimd on a reef in shallow water. Although similar to 
leachii in form and to spedosus in pedicellarise, this new Hawaiian species differs obviously 
from both, in its color and in its short, wide furrow spines. 

PHARIA. 

Oray. 1840. Ann. Mag. Nat ffist., 6, p. 284. As a subgenus of OphidUuter. 
SUdsn. 1889. Chattenger Ast., p. 29S, As a genus. 

Genotype: Ophidiaater pyramidatua Gray, 1840, Ix. Monotypic. 
Like Phataria, this is a characteristic genus of the Panamic region, containing but a 
single species. 
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Pharia psrramidaU. 

Ophidiatier (Pharia) pyramidaiua Gray. 1840. Ann. Mag. Nat Hist, 6, p. 284. 
Opkidia^er pcronuimw LQtken. 1859. Vid. MecL, p. 33, 87. 

Pharia pyramidata Sladen. 1889. ChaUen^ Ant, p. 784.— H. L. Claris 1910. BuIL M. C. Z., 52, p. 335, 
pL 6, fig. 2. 

This large and easily recognized searstar ranges along the western coast of America 
from the Gulf of California to Zorritos, Peru. It has been recorded from Valparaiso, but 
it is highly improbable that it occurs naturally so far south. Large specimens have R » 
150-160 mm. Preserved specimens are duU purplish or reddish brown, but there is some 
doubt about the color in life. In 1868 Verrill said the color is ''in life variegated above 
with purple and brown,'' but in 1871 he said: ''The dry specimens in best condition are 
light straw-color beneath; the poriferous zones are bright orange; the rows of large plates 
on the back and sides olive-green; madreporic plate large, dark olive-green.'' Such a 
coloration seems quite impossible for a sea-star which was only "variegated purple and 
brown" when alive, but indicates what the real color in life may be. 

OPHIDIASTER. 
Agaana. 1835. Mem. Soc SoL Nat. Nedohatel, i, p. 191. 

Genotype: Asterias ophidiana Lamarck, 1816. Anim. s. Vert., i, p. 667. Monotypic. 

More species have been referred to this genus than to any other in the family, not 
even excepting Linckia, but most of them belong elsewhere or are purdy nominal forms. 
Agassiz's diagnosis shows that there was no clear distinction in his mind between Ophidiaster 
and lAnckia, but Gray in 1840 distinguished them perfectly. Indeed, he showed an extra- 
ordinary grasp of the essential differences between the various sea-stars now placed in 
the Ophidiasteridse, grouping them in 14 consecutive genera and subgenera. While it 
need not be maintained that these 14 groups are of equal merit, they seem to be remarkably 
natural and, as abready said (p. 36), it has seemed to me desirable to restore them to use. 
Even in dealing with the perplexing genera lAnckia and Ophidiaster, Gray shows no con- 
fusion, for every one of his 7 species of Linckia s.s. is a true Linckia and his 3 Ophidiaater 
s.s. are true Ophidiasters except leachii, which is a Leiaster, a genus not easily distinguished 
from Ophidiaater when the specimens are dry. 

This remarkable taxonomic achievement of the English zoologist stands out even 
more strikingly when contrasted with the attempt of Muller and Troschel (1842) to group 
the members of the family. They recognized but two genera, Ophidiaater and Scytaater, 
abandoning Linckia altogether. In 1866 von Martens went to the other extreme, aban- 
doning Ophidiaater altogether and using Linckia in a very broad sense. In 1871 Ltitken 
clearly recognized the distinctness of Linckia, Ophidiaater, Scytaater, and Leiaater. His 
only slip was in including Mithrodia in the same family, but Muller and Troschel had 
actually not distinguished Mithrodia from Ophidiaater, although Gray had placed it in an 
entirely separate section of his system. Perrier in 1869 was a follower of Muller and 
Torschel's simple plan, but in 1876 he accepted Lutken's results and used Ophidiaater in a 
definite way. He failed, however, to appreciate Gray's work and hence his Ophidiaater 
is still a rather heterogeneous group. Sladen, in the Challenger Report (1889), followed 
Perrier in his use of Ophidiaater, but Ludwig in 1897 pointed out that Hacelia Gray was 
quite distinct from typical Ophidiaater and should be given generic rank. This view was 
concurred in by Fisher, 1911. 

The following list shows the species which have been assigned to Ophidiaater, or at 
least the specific names which have been published in conjimction with that generic term, 
and the conclusions I have reached regarding their true position. Obviously, many of 
these conclusions were reached by other writers years ago. 
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Lid and preterit itatua ofSechSian which have hem r^etrtd to OphidiaeUr. 

(The names in black»£aoe type are those of valid members of the genus.] 

nqualis (SUmpson) Dujaidin and Hup6, ISldQ^Mediaeter asqualie. 

afasslzil Perrier, 1881, is valid. 

alexandri Verrill, 1915, is valid. 

aienatus (Lamarek) Dujaidin and Hup6, 1862, is not identifiable. 

annatus Eoehler, 1910, is valid. 

asperulus LQtken, 1871 ^Dactyheaster cylindricus, 

attenuatus Gray, 1S40= Haeelia attenuata, 

attenuatus Furrier, 1869, is quite imknown, having been abandoned by its founder without a word of explanation. 

It is possibly a Nardoa. 
aurantius Gray, 1840 «0. ophidianue, 

bioolor (Lamarck) Dujardin and Hup^; 1862, is not identifiable. 
eampbelU FiUu^ 1885, is a rumen nudum; probably a Stichaster. 
eanarioiais Greef, 1872 «0. aj^ndianue. 
chineosis Perrier, 1875, is probably valid, 
dathrata Grube, 1864 ^Linckia Icevigata. 
Colombia Dujaidin and Hup^, 1862 ^lAnckia Columbia. 
cohmibis MOller and Troschel, 1842, p. ZS^Linckia Columbia, 
columbis MQller and Troschel, 1842, p. ^^Cistina Columbia, 
coofertiia H. L. Clark, 1916, is valid. 

coriaceus (Grube) MQller and Troschel, lS42^Hacelia aUenwUa, 
erasBUS (Gray) Dujardin and Hup6, 1862 »LtncA;ia lamgata. 
cribrariua LQtken, 1871, is valid. 

eylindricus (Lamarck) Mtkller and Troschel, lSi2^Dactylo8aster cylindricua, 
diplax Mtdler and Troschel, 1842 -Ltndbia diplax, 
duocani de Loriol, 1885, is valid. 

echinulatus MOller and Troschel, 1842 » if itArodtd davigera. 
ehrenbergii Mtdler and Troschel, IS^2 ^Linckia guildingii. 
flaccidus LQtken, 1859 -*LincX;ia guildingii. 
floridn Perrier, 1881 « Tamaria florida. 
fusca (Gray) MQller and Troschel, 1842 ->7amarta/t»ca. 
gormani Perrier, 1875—0. cribrariua. 

gracilis (Gray) MQller and Troschel, IS^^Dactylosaeter gracilie. 
graaifer LQtken, 1871, is valid. 
guikllngil Gray, 1840, is valid. 

guildingii (Gray) MQller and Troschel, 1842"LtncA^ guildingii. 
helicofltichus Sladen, lSS9^Haceiia helicoeUcha. 
hempriohii MQller and Troschel, 1842 ^Dacti^osaeter cylindricua. 
hirsutus Koehler, 1910a » Tamaria fuaca 
irregularis Perrier, 1869, is a Linckia but, as it was abandoned in 1875 without a word of explanation, its identity is 

uncertain. 
kemMKiecenste Benham, 1911, is valid. 
IsvigatuB (L.) MQller and Troschel, 1840«Ltndto lavigata. 
leachii Gray, 1840»Letas(er leachii. 
lessms Gasco, 1S76 ^Hacelia attenuata. 
Mnearis Perrier, 1869 ^Metrodira aubtdata. 
lorioli Fisher, 1906, is valid. 
hidwigl de Loriol, 1900, is valid. 
marmOTatus Michelin, 1844">7amarta marmorata. 
miliaris MQller and Troschel, 1840-LtncA^ kangata. 
multiforis MQller and Troechel, 1842"Ltnd(^ midtifora. 
ophldfancia (Lamarck) Agassis, 1835, is valid. 
(matuB Eoehkr, 1910 » Tamaria fuaca. 
omiihi^Nis MQller and Troechel, 1842«Ltnd(^ guQdingiL 
perrleii de Loriol, 1885, is valid, 
poroflissimus LQtken, 1859 »P^ana pyramidaia. 
porpureus Perrier, 1869—0. puatulatua. 
posOhis MQller and Troschel, ISH^Tamaria puaiOa. 
pastnlatns von Martens, 1866, is valid, 
pyramidatus Gray, 1840 -PAoria pyramidata. 
rhabdotiis Fisher, 1906, is valid. 
roMllardI de Loriol, 1885, is valid, 
sderodermus Fisher, 1906 «7amarui aderoderma. 
squameus Fisher, 1906, is valid. 

BOturalis MQller and Troschel, 1842 -PAotaria unifaadalia. 
tcDeDus Fisher, 1906 -romariatofieUa. 
triseriatos Fisher, 190ld '^ Tamaria triaeriata. 
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List and pre9ent itatiu of Sea-9tar$ which have been referred to OphidiaeUr — oontinued. 
tubereulatus MOUer and TrcMohel, 1842 -i^ordoa tuberc^iaia. 
tuberifer Sladen, 1889 * Tamaria tuberifera, 
tumesoeni Koefaler, 1910 -Tamaria tumeeoene, 
trychnufl Fiaher, 1913 «-0. granifer, 
TMtitui Farrier, 1869, is an Echinastor. 

In addition to the 18 valid Ophidiasters listed above, a nineteenth species (lioderma) 
is included in the following key and is fully described and figured on page 80. 

Key to the Speciee of Ophidiaeter. 
A. No granules occur between furrow spinelets on inner surface of furrow; madreporite single. 
B. No spinelets or conspicuous qmiifonn granules on marginal or abaetinal plates of distal part 
of ray. 
C. No pedioellarise present 
D. R-6-lObr. 

E. Rays cylindrical; no isolated papula between actinolateral i^tes. 

F. Adambulacral spines very stout, furrow pair markedly thickened at tip, and 

subambulacral often neiudy as thick as long ophidianue 

FF. Adambulacral qunes much flatter, furrow pair thinner and often somewhat 

spatulate, subambulacral much longer than thick gwUmgU 

£E. Rays flattened ventrally, with isolated papule between actinolateral plates perrieri 

DD. R-5-6.4 br. Mnenne 

CC. Pedicellaris present. 

D. Adambulacral plates usually with a small supplementary spinelet at base of sub- 
ambulacral spine, between it and furrow spinelets; R "-about 5.5r aUxandri 

DD. Adambulacral plates with no such supplementary spinelet. 
E. R«7-9.6r orbr; alveolie of pedioellaris curved. 

F. Rays rather slender, conspicuously fluted; granules at base of subambulacral 

spines and between them and furrow spinetets, few, coarse, and scattered . . . rhabdotue 
FF. lUys stouter, not fluted; granules on actinolateral and ambulacral plates very 
numerous, small, and crowded, sheathing bases of spines. 

G. Alveolffi of pedicellariffi form a semicircle duncani 

GG. AlveoliB of pedicellaris only moderately curved Uoderma 

EE. R about 4.5 r or br; alveolae straight ludwigi 

BB. Marginal and often many abaetinal plates on distal part of ray with conspicuous spinelets 
or spiniform granules. 
C. Rays stout; R about 4-4.5 br; distal spinelets moderate; actinal papular areas well 

developed; pedicellariflB usually present granifer 

CC. Rays more slender; R«5-7br; distal spinelets well marked; actinal papular areas only 
on basal part of ray and even wanting in some young individuals; pedicel- 

laris wanting annatite 

AA. One or more granules present between furrow spinelets on inner surface of furrow. 
B. Madreporite single. 

C. Papular pores numerous (10 to 20 in each area); pedicellari» very numerous on porif- 
erous areas, which are conspicuous. 
D. PedioellarisB with elliptical alveolse, whose ends have several notches to correspond 

with wide, serrate (3 or 4 teeth) blades of pedicellari» corrfertue 

DD. Pedicellarue with boat-ehaped alveolse, whose pointed ends sometimes have a single 

median notch to correspond with narrow blade of pedicellaria, which ends in 

a single long, slender tooth (with or without a little tooth at the base on one 

or both sides) or in a pair of such teeth. 

E. Papular areas wider (or higher) than long, distinct but crowded; little or not at 

all sunken; abaetinal plates, numerous, rather small, little elevated a(fa$»mi 

EE. Papular areas somewhat diamond-shaped, about as wide as long, decidedly 

sunken; abaetinal plates larger and decidedly elevated at center kermadeeeneie 

CC. Papular pores few (3 to 8 in each area); few or no pedicellariie; poriferous areas not 
oonq>icuous. 
D. Ray, measuied alongside, about 7 times its basal width; principal color purple — puettdahu 
DD. Ray, measured alongside, only about 5 times its basal width ; principal color bright red equameue 
BB. Madreporites 2. 

C. Pedicellarue narrow; 2 (1 to 3) teeth at ends of alveolse; subambulacral spine very short, 

wide, and blunt, scarcely projecting even at tip cri6ranii» 

CC. Pedicellarue wide ; 5 (4 to 6) teeth at ends of alveolae; subambulacral spines a little kmger, 
more pointed and more free. 
D. Rays flattened orally, tapering; granules at center of abaetinal plates not mudi en- 
larged, little larger than adjoining papular pores rotnttardi 

DD. Rays cylindrical, blunt, scarcely tapering; granules at center of abaetinal plates 

much enlarged, several times as large as largest adjoining papular pores. . . . krioU 
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Ophidiaster of^dianus. 

AtierioM apkidiana Lamarck. 1816. Anim. 8. Vert., t, p. 567. 

OpkidiaaUr aphidianu$ A^^unii. 1835. Mem. Soo. ScL Nat. Nedchatel, /, p. 191.— Ludwig. 1897. Seesteine 
des Mittelmeeres, p. 300; pL 3, fi^i. 4, 5; pi. 8, fi^s. 18-30. 

Ludwig's (Ix.) fuU account of this species is most satisfactory. It is the largest species 
of the genus, with R » 140-150 mm. or even more (as much as 265 mm. is recorded but this 
is peiiu^ an estimate) and has a brilliant coloration. The normal color is some shade of 
bright red or orange without spots or blotches. The geographical range is not extensive, 
including only the western Mediterranean and the Azores, Madeira, and Canary Islands. 
The bathymetrical range is small, for there is only one record and that a dubious one (near 
the Asores, 823 m., a very small individual in the Challenger collection) at a depth over 
105 m. The typical habitat is just below low-water mark and down to about 30 m. among 
and under stones and rocks. Greef (1882) records aphidianus from Sao Thom6 and Rolas 
in the Gulf of Guinea, but as his specimens had the dorsal side vari^ated red or reddish- 
jrdlow with indistinct dusky bluish patches, it is more probable that they belong to the 
following species (guildingii). Unfortunately he sajrs nothing as to their size. 

Ophidiaster guildingii. 
Qnj. 1840. Aim. Mag. Nat. Hist., 6, p. 284. 

Although it has never yet been figured or even fully described, this is the common 
West Indian species of the genus and ranges from the Tortugas, Florida, to Tobago. It 
occurs on the under side of rocks and coral fragments near low-water mark. Verrill (1915) 
says that ''a medium-sized specimen" has R =60 mm. and r >b5 mm. The largest specimen 
I have seen, among some 50 I have collected at the Tortugas, Jamaica, and Tobago, has 
R »56 mm. and r »7 mm. This proportion (R «8r) is typical of all the individuals I have 
found. Color in life is very variable. Yoimg specimens (R"6 mm.) have no pigment, 
but by the time R » 12 mm. they are considerably blotched with color. In mature speci- 
mens the ground-color ranges from pale yellowish through orange and scarlet to brownish- 
red, but this is more or less blotched with bluish, purple, maroon, or brown; some specimens 
show an almost uniform color, but this is unusual. Many specimens are almost identical 
in color with young lAnckia guHdingiiy which occur in the same habitat. Mortensen found 
this Ophidiaster was breeding at Tobago in April 1916, and he succeeded in securing some 
early developmental stages. 

Undoubtedly 0. guildingii is very nearly allied to 0. aphidianus, but when specimens 
of the same size are compared side by side it is obvious that guildingii has more slender 
rays, coarser granulation, and larger and fewer papulsB, besides the perfectly evident 
differences in the adambulacral armature, pointed out above. Apparently the West 
Indian species is much smaller than that of the Mediterranean, and its mottled coloration 
is also a distinguishing character. If the Ophidiaster which Greef (1882) found common 
at Sao Thom^ and Rolas in the Gulf of Guinea proves to be this species, is will probably 
be found also at the Cape Verde Islands, a distribution corresponding to that of lAnckia 
batuneri, Evcidaris tribulaideSy and several other echinoderms. 

Ophidiaster perrierL 

De LorioL 1885. Mem. Soc Phys. Hist. Nat. Gendve, 29, No. 4, p. 17, pL vii, fiffs. 3-3;. 

This species is known only from Mauritius, whence Robillard sent de Loriol a single 
q)ecimen. The description and figure given are entirely satisfactory, as is so generally 
true of de Loriol's careful work. The species is notable for the isolated papulae on the 
actinal surface, the presence of which indicates a trend towards Hacdia. 
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Oi^iidiafter rJiinoiMft. 

Perrier. 1875. Rer. de StelL, Aroh. ZooL Ejq>., 4» P- 123 (or 387). 

Nothing is known of this species beyond Perrier's brief description of two specimens 
from Canton. It is hard to see from that how it is essentially different from either opkC- 
dianus or guildingii. If there are really of the subambulacral spines, **deux pour trois 
piquante internes/' as Perrier says, we have a remarkable arrangement not known in any 
other Ophidiaster, viz. : every other adambulacral plate carries 2 equal, large subambulacral 
spines. The types of chinenais were small with R » 48 mm. The species has not 
been figured. 

Ophidiaster aleiumdrL 
Verrin. 1915. Bull Lab. Nat. ffist., Unhr. Iowa, 7, p. 91, pL ziii, fiffs. 8-3&; pL zzr, fig. 2. 

Thanks to the kindness of Dr. Paul Bartsch, I have had the opportunity of examining 
two of Verrill's original specimens from the collection of the U. S. National Museum. 
In one R-23 mm.; the other is much larger, as R»41 mm. In both, pedicellarisB are 
numerous on the actinal surface, a point which Verrill does not mention. The form of the 
rayB reminds one of Hacelia and it might be thought that the sea-star described beyond as 
Hacelia superba (p. 87) is only the adult of this species. Aside from any question of generic 
difference, the adambulacral armature of the present species is perfectly distinctive. Verrill 
says of the subambulacral spines that they are "tapered," and of the supplementary spine- 
lets that they are acute. In the specimens before me the subambulacral spines are wide, 
flattened, and blunt at tip, in no re8j>ect tapered, and the supplementary spinelets are short, 
thick, and blunt, not at all acute. The species is therefore evidently variable in these par- 
ticulars. It is known as yet only from off Georgia and Florida, in 200 to 276 fathoms. Of 
all members of the family it thus lives at the greatest depth. 

Ophidiaster rhabdotus. 
Fiflher. 1906. Bull U. 8. Fwh Comm. for 1903, p. 1082, pL xxx, fig. 2; pL xxxi, fig. 8. 

This species is known only from a single specimen, with R=80 mm., taken near 
Kauai, Hawaiian Islands, in 40 to 233 fathoms. The color in Ufe was not recorded; in 
alcohol it was dull dark-brown. 

Ophidiaster duncanL 
De Loriol. 1885. Mem. Soc. Phys. Hist. Nat. Qen^ve, t9, No. 4, p. 15, pi. zi, figs. 2-2i. 

This species also is based on a single specimen sent from Mauritius by Robillard, 
and beautifully described and figured by de Loriol. It had R"93 mm. and the color 
(dry) was variegated brown-violet and deep purple. 

Ophidiaster lioderma ' sp. nov. 
(Plate 27, Figures 3 and 4.) 

R«115inm.; r»ll mm.; br = 13inm.; R » 10.5 r or 8.8 br. Disk relatively small and 
flat. RayB very unequal (115, 95, 93, 85, 78 mm.), cylindrical, tapering only on the distal 
fourth or third. Entire animal, clear to the furrow spines themselves, incased in a very 
smooth, loose skin, imiformly covered with fine granules, 50 to 75 to a square millimeter; 
even at the centers of the abactinal plates the granules are not noticeably larger than 
elsewhere; near the adambulacral furrow, however, they are larger than on the dorsal 
surface. Papuke in 8 well-marked series of little sunken areas, 12 to 20 to an area; each 
area is about as large as a dorsal plate but is clearly smaller than the marginal plates. 
Terminal plate small, about 2 mm. across, smooth and bare, with 2 to 4 more or less prom- 
inent tubercles; it is distinctly imbedded in the granular skin. Madreporite smooth, about 
2 to 3 mm. across. 

1 ?Siog ^amooth-^Sipfia'BBian, in reference to the unusually smooth surface of the body. 
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PediceUaria present, scattered on abactinal surfacei on plates or on papular areas 
indiscruninately apparently, not very numerous, yet by no means uncommon, but confined 
almost entirely to basal half of ray; each pedicellaria is curved, sometimes only very 
slightly, often very distinctly, but never anywhere nearly enough to appear semicircul^o* 
as in duncani; the valves are 0.50 to 0.75 mm. long, rather narrow, wider at tip than at 
base, not denticulate but with a somewhat crenulate margin; the margins of the alveol® 
appear to be smooth. A few of the pedicellarisB on the actinal or adambulacral plates 
near the base of the ray are remarkable for the fact that the area on their concave side is 
entirely occupied by a single, swollen ellipsoidal granule, almost as large as the distal half 
oi a subambulaoral spine. 

Adambulacral armature as usual, in two series; furrow spines arranged very clearly in 
pairs, subequal, about three times as long as wide, quite flat, the thickness about one-half 
the width, only slightly rounded at tip. There are no granules on the inner face, but on 
the outer side the granular membrane of the actinal surface extends up nearly to their 
tips. Subambulacral spines stout, terete, blimtly pointed, often distinctly curved; the 
largest are 1.3-1.5 mm. long and 0.50 to 0.70 mm. thick; the very base is conspicuously 
sheathed by the granular actinal membrane. At base of ray there is a subambulacral 
spine on each adambulacral plate, but beyond about the twentieth (on one ray the tenth) 
adambulacral there is, as a rule, a subambulacral spine only on every other plate. Oral 
plates not marked in any way, concealed by the actinal membrane; oral angles crowded 
with the usual 8 marginal and 2 suboral spines; suborals noticeably smaller than the first 
subambulacrals. Color in life dull light-brownish-red, which by preservation (in formalin 
and drying) has become an orange-brown. 

Holotype, M. C. Z. No. 2266; southwestern reef at Mer, Murray Islands, Torres 
Strait, October 27, 1913. 

On the afternoon of our last day at Mer, a very low tide enabled me to get far out 
on the southwestern reef, and under a coral fragment I found this well-characterized Ophi- 
diaster. While nearly allied to duncani^ the Torres Strait species will not be confused with 
the one from Mauritius, the difference in the pedicellarise alone being very striking. But 
in both species the fine muform granulation is notable, serving to distinguish them from 
some of their allies. In lioderma, under a magnification of 95 diameters, the granules are 
seen to be somewhat squamiform and very evidently papillose. 

Ophidiaster ludwigL 

De Lorid. 190a Bey. Soiflse ZooL, 8, p. 78, pL 8, figs. 1-1/. 

This well-marked species is known only from the original small specimen (R«40 
mm.), which bore only the locality label ''Perou." The color was brown-violet. Whether 
this specimen came from Peru, South America, or from Peru, Caroline Islands, remains 
to be determined. 

Ophidiaster granif er. 

(Hate 7, Figine 1; Plate 29, Figaras 3 and 4.) 

LQtken. 1871. Vid. Med., p. 276. 

Early in the morning of September 6, 1913, during low tide, I had the privilege of 
collecting on the reef-flat at the southern end of Green Island, a coral islet about one-sixth 
(A a mile in diameter, some 18 miles east by south from Cairns, Queensland. Under a 
rock near low-tide mark at the edge of the reef-flat, I found a small sea-star quite new to 
me. About 2 weeks later I found several specimens of the same thing, in a similar habitat 
at Erub (Damley Island), Torres Strait. On the east flat at Mer the same sea-star was 
fairly common, more than 20 individuals being found there. The largest specimen col- 
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lected has R «32 mm., r "6 mm., and br -7 mm.; the smallest are not half so large. The 
coloration in life (pi. 7, fig. 1) was gray blotched with brownish red, but some individuals 
were much darker than the one figured. Preserved material is gray or brown indistinctly 
blotched with a darker shade. Individuals brought into the laboratory were hardy but 
sluggish and revealed nothing of interest in their habits. 

On studying my Australian material after my return to Cambridge, I decided this 
sesrstar was an undescribed species of Ophiduister and I was interested to find in the 
Museiun collection 3 specimens of what is evidently the same species, from Port Galera, 
Mindoro, Philippine Islands. Some months later Dr. W. K. Fiaher visited the Museum 
and examined our Australian and East Indian sea-stars. He took a Murray Island speci- 
men of this species away with him and subsequently when returning it wrote: 

"This seems to me to be but a variety of mv 0. trychnus (1913» p. 215). It b as much like 
it as two peas, except it has no pedieellaris, and the transverse series of two subambulacral spines 
b at base of ray only. See if your Mindoro specimen has p^cellari». I don't think Gray has 
described this form.'' 

Examination of other specimens soon showed that the one Fisher had taken is the 
only dry one in the collection which has no pedicellarise; they are present in all other indi- 
viduals even the smallest. The degree of completeness of the two series of subambulacral 
spines is subject to great diversity in different specimens. I was therefore expecting to 
label the material Ophiduister trychnus Fisher, when a careful examination of Liitken's 
diagnosis and description of his 0. granifer^ from the Tonga Islands, impressed me with the 
conviction that he was dealing with this same sea-star. Further study confirmed this 
conviction and I therefore concluded trychnus is a synonym of granifer. But to settle the 
matter beyond question I sent a specimen to Dr. Mortensen, who compared it with L&tken's 
type from Tonga which is in the Museum at Copenhagen. He assures me there is no 
doubt that the species is identical with LQtken's. 

Fisher's only specimen is about two-thirds grown (R«19 mm.) and was taken at 
Port Palapag on the north coast of Samar, probably on a reef. Liltken's material from 
Tonga has R «30 mm. and the color was ''brown, here and there gray with dark spots." 
Perrier (1876, p. 392) carelessly puts granifer as a synonym under 0. pusilbis, quite unmind- 
ful of LUtken's definite statement that there are 8 series of papular areas, whereas he him- 
self says of ptmUus, ''lea aires porif^res forment six rang^es longitudinales." Sladen (1889, 
p. 782) rescued granifer from this untimely fate, and I trust the present account and figures 
given may suflSce to preserve it indefinitely. The present known range of the species is 
from the Philippines southward to Queensland and southeastward to the Tonga Islands. 

Ophidiaster armatus. 
Koehler. 1910. Ast. et Oph. des ties Aru et Kei, p. 277, pi. xv, fig. S; pi. xvii, fig. 6. 

This is a well-marked species, not always, however, attaining its generic and specific 
characters completely until full-grown, i.e., with R«60 mm. or more, for Kodiler says 
that in one specimen with R »45 or 46 mm. the actinal series of papular areas seemed 
to be quite wanting. In a si>ecimen before me from Ponape, Caroline Islands, with 
R »29 mm., the actinal series of pores are imperfect, but they are evident nevertheless 
on the basal half of each ray. Possibly Koehler's anomalous specimen was not really 
this species but was actually a species of Tamaria. In any case, armatus seems to be 
more nearly allied to Tamaria than is any other Ophidiaster. Besides the types from 
the Aru Islands and the specimen at hand from Ponape, the only known example of this 
species is a very small one (R»17 mm.) recorded by Koehler from the Andaman 
Islands. It is difficult to see how a specimen of this size could be certainly distinguished 
from Tamaria fusca. 
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Ophidiaster confertus. 
H. L. Clark. 1916. Endeavour Rep., p. 53, pi. xv, figs. 1, 2. 

This species, known as yet only from Lord Howe Island, has very characteristic 
pedicellarisB which distinguish it readily from its nearest allies. It is one of the larger 
species of the genus (R = 80 mm. or more). The dry specimens are yellow-brown but noth- 
ing is recorded of the color in life. 

Ophidiaster agassiziL 
Furrier. 1S81. Bull. M. C. Z., 9, p. 10. 

This species has been taken as yet only at the island of Juan Fernandez. While 
allied to both the preceding and following species, it is perfectly distinct from each. 

Ophidiaster kennadecensis. 
BeohaiiL 1911. Trans. Ph>e. N. Z. Inst., 4$, p. 148, with figures. 

The admirable account given of this fine species by Benham leaves nothing to be 
desired. It is known only from Raoul Island, Kermadecs, and the adjoining Meyer Islet. 
It reaches a large size (R « 120 mm.) and the color in life is bright orange. 

Ophidiaster pustulatus. 

LUukia puatulata von Martens. 1866. Arch. f. Naturg. SB, pt. 1, p. 62. 

Opkidiaiter pwrpureua Fernet. 1869. Ann. ScL Nat., IB, p. 253.— De LorioL 1885. Mem. Soo. Phys. Hist. 

Nat. Geneve, $9, No. 4, p. 22, i^. xiv, fi^i. 3-3A. 
OpkidiaHer puthdaiw Perrier. 1878. Nouv. Arch. Mus. (2), /, p. 18. 

Doderlein (1896, p. 317) has definitely shown what some earlier writers intimated, 
that pualtUatus and purpureus are identical. The species is a relatively small one, with 
R less than 60 mm. Von Martens says the color in life is clear purplish-red with deep-red 
cross-bands. De Loriol gives the color of preserved specimens (dry) as deep purple tinged 
with brown and blotched here and there with yellowish. The known range is from Mauri- 
tius to Amboina. 

Ophidiaster squameus. 
Fisher. 1006. Bull. U. 8. Fish Comm. for 1903, p. 1079, pi. xxxi, fi^i. 6-^; pL zzxvii, fig. 4. 

(Plate S, Figure 2.) 

The original specimens of this species were very small (R »19 mm. or less) and were 
taken in 18 to 151 fathoms in the Hawaiian Islands. The color in life is said to have been 
vermilion. On the southwestern reef at Mer I found two specimens of an Ophidiaster 
which Dr. Fisher suggests to me are the adults of squametis. Certainly it is impossible to 
pcHnt out any distinguishing character, but I am not sure that, were Hawaiian specimens, 
as large as those from Mer, available for comparison, we should find them conspecific. 
The Murray Islands specimens have R »47 and 53 mm., while br is 9 mm. or more; owing 
to a marked difference in the degree of contraction of the disk when preserved, one has 
R "fir, while in the other R is only a little more than 7r. This is a good illustration of the 
fact that the proportion of R to r when measured on preserved material must be used with 
caution for a specific character. The specimens of squavfieus found at Mer were very hand- 
somdy variegated (pi. 8, fig. 2) with red, reddish, and whitish. The dry specimens are 
dull orange-red blotched with a dark brick-red. There is a small specimen (R "23 mm.) 
of 9quameu9 in the Museum of Comparative Zoology from the Paumotus, collected by the 
Albairo9$ in 1899 and identified by Ludwig as Ophidiaster q/lindricus. 
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Ophidiaster cribrariua. 

LQtken. 1871. Vid. Med, p. 277. 

This small species (R "30-50 mm.) is known as yet only from New Caledonia and 
Tonga. Liitken sajrs that 6 of 24 specimens had 6 rays, while Perrier sajrs one of his 8 
had 7. The only specimen in the Musemn of Comparative Zodlogy has 5 very unequal 
rays and is from an unknown locality. Although no true comet forms have yet been 
recorded, all the indications are that cribrarius is one of the very few species of Ophidiaster 
which reproduce by fission. 

Ophidiaster robillardL 
De LorioL 1885. Mem. Soo. Phys. Hist Nat Geneve, 99, No. 4, p. 24, pi. jy, figs, l-fio. 

This is the smallest member of the genus and is known as yet only from Mauritius, 
where it seems to be common. There are 18 specimens in the Museum of Comparative 
Zoology, collected by Nicholas Pike, U. S. Consul at Mauritius many years ago, to whom 
the Museum is indebted for many echinoderms, not to mention animals of other groups. 
The largest of these robiUardi has R =29 mm. and is thus much bigger than de Loriol's 
largest, which had R = 17 mm. All of the specimens have 5 rajrs, except 4 which are per- 
fectly tetramerous. There seem to be always 2 madreporites and, as a rule, the rays are 
very unequal. There are two perfect ''comets," one with the 4 new rajrs just visible, the 
other with them about 3 mm. long. There is no doubt that asexual reproduction by autot- 
omy occurs regularly and normally in this little Ophidiaster as in Linchia guiidingii. It 
is worthy of note that the largest specimen among the 18 is one of the most symmetrical, 
and the tetramerous individuals also have their 4 rays remarkably equal A parasitic 
gastropod, kindly identified for me by Mr. W. F. Clapp as a species of Siylifer, seems to 
be a serious enemy to this searstar, as 6 of the specimens were serving as hosts and in one 
of these the swollen ray is occupied by 3 of the shells, each 4 to 5 mm. long by 2 to 3 mm. 
in diameter. 

Ophidiaster lorioli. 
Fisher. 1906. Bull. U. S. Fish Comm. for 1003, p. 1077, pi. xxxi, fi^s. 4-4i; pi. xxxix, fig. 3. 

This little species was taken on the reefs along the southern coast of Molokai, Hawaiian 
Islands. Probably the specimens of Ophidiaster from Oahu, called pusxUus by Ives, 1889, 
were the same form. Tlie holotype has R -31 mm., but a specimen in the Museum of 
Comparative Zodlogy from Samoa has R =41 mm. This individual was taken in Pagopago 
harbor, Tutuila, in 1917, by Mr. John W. Mills. It differs from Fisher's description and 
figures only in a few details due to its larger size and probably greater age. For example 
there are commonly 5 or 6 papulse in the abactinal area and 3, rarely 4, actinally. No 
two of the rays are of the same length but all are notably cylindrical and blimt, markedly 
different from the rays of robiUardi. The furrow spines are barely separated from one 
another by small, flat granules, i.e., one granule between every two spines. This condition 
occurs also in roinUardi when adult, and there is no constant difference between the two 
species in this particular. In both species, even in large specimens, the granule is often 
lacking. Fisher says the color in alcohol is '' bleached yellowish." My Samoan specimen, 
dried from alcohol, is pale fawn-color, almost whitish, with very faint indications of reddish 
blotches on the upper surface. 

DACTYLOSASTER. 
Qray. 1840. Ann. Mag. Nat. Hist., 6, p. 283. 

Genotype: Asterias cylindrica Lamarck, 1816. Anim. s. Vert., t, p. 567. Type here 
designated for the first time. 

I have hesitated not a little over recognizing this genus, but have finally decided to 
do so because there is a very obvious peculiarity in the body covering, which makes the 
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group easy to recognize. While Leiaster has a perfectly smooth, shiny skin, quite free 
from granules, and Ophidiaster and Tamaria have a wholly granidated skin, Dactylosaater 
diows a very constant and easily recognized feature in a smooth, somewhat shiny skin, 
with granules only at the approximate center of each skeletal plate. Although Gray put 
two species in the genus, only one is at all generally known, the second being one of the 
many ''lost species'' of the famous British naturalist. The two are supposed to be dis- 
tinguished from each other as follows: 

Key to the Species of Dadyhaaeter, 

Granules on skeletal plates squamiform cylindricue 

Granules on skeletal i^tes spiniform gracilie 

Dactylosaster cylindricus 

Aeteriae eyknebiea Lamarck. 1S16. Anim. sans Vert., iS, p. 567. 

Dactyloaaeter cylindrica Gray. 1S40. Ann. Mag. Nat. Hist., 6, p. 283. 

Opkidiaster eyfindrica de LorioL 1885. Mem. Soc. Phys. Hist. Nat. Geneve, 29, No. 4, p. 20; pi. xi, figs. 3-4&. 

De Loriol's admirable account of this species with his excellent figures leaves little 
further to be noted here, but it may be said that his figure 3 gives a better idea of the 
color of well-preserved specimens than his description. In life the color is quite a bright 
red and this may be very well retained by specimens preserved in formalin or dried there- 
from. Simpson and Rudmose-Brown (1910) say: 

"In life the colour schemes of this species are extremely striking and by far the most brilliant 
in the associated fauna. Many specimens are dark red all over; others are of a bright yellow with 
dark red to vermilion blotches on the arms. They are somewhat slimy to the touch when alive. 
There is never more than one madrepore-plate.'' 

It is interesting to note that while pedicellari^ seem to be always present in specimens 
from Mauritius (though they are often very few in adults), they are apparently wanting 
in Hawaiian specimens. The species has not hitherto been recorded from Hawaii, but speci- 
mens have been in the Museum of Comparative Zoology for nearly 70 years which were 
taken there, and when I was at Hilo in December 1913 I found a fine adult specimen imder 
a rock near low-water mark. In spite of the very extended range (Portuguese East Africa 
to Muscat and eastward to Fiji and Hawaii), cylindricus is not yet known from the Torres 
Strait region nor from any part of the Australian coast, nor even from New Caledonia. 
The largest specimen I have seen has R «75 mm. but on the East African coast it reaches 
a very large size, with R =146 nun. 

Dactylosaster gracilis. 

Gray. 1S40. Ann. Mag. Nat mst., tf, p. 283. 

All that we know of this species is contained in Gray's very brief diagnosis and his 
statement that it is from the west coast of Columbia. When that region is again explored 
zoologically, this remarkable sea-star may be rediscovered. 

HACEUA. 

Gray, 1840. Ann. Mag. Nat Hist., 6, p. 284, as a subgenus of Opkidiaeter. 

Genotype: Opkidiaster oMenuatus Gray, 1840, Lc. Monotypic. 

This well-marked group was ignored by Perrier and Sladen, but was revived by Ludwig 
in 1897 and fully established by him. It should be emphasized, however, that the important 
character is not the mere presence of three series of actinolateral plates, but the doubled 
number of each series as compared with the inf eromarginals, the arrangement among them- 
selves, and particularly the resulting arrangement of the papular areas. There is not 
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merely an extra actinal series of these areas on each side, but when typicaUy developed 
this extra series contains twice as many areas as do the other series. Associated with this 
development of the actinal surface, there is more or less of a tendency to have the ra]^ 
widened at the base and somewhat trigonal there. 

Although a small group and little known, Hacdia seems to be distributed throu^out 
the tropics except only the west coast of America and the Pacific Islands. The genotjrpe 
is the only species of which we know anything about the color in life or about its hatntat 
and natural history. Two of the other three species are known from only a single speci- 
men each. 

Key to the Spedee of Hacdia, 

Furrow ipiiielets unequal, adoral distinetly wider; pedioeUaria usually present, at least on aetinal surfaoe 

in adults. 
Rays tapering steadily from distinctly widened base; adoral furrow iTpine little wider at tip than at 

base; pedicellaris with sides of alveolar pit not conspicuously thickened or swollen aUenuaia 

Rays more cylindrical; adotal furrow spine very much wider at tip than at base; tip thick and 

rounded; sides of alveolar pit of pedicellaris more or less oobspieuously thickened or greatly 

swollen hdieotikiia 

Furrow spinelets equal; no pedioellaria. 

Distalmost marginal plates covered with granules, of which one or more central ones are more or 

less enlarged; granulation rather coarse, about 15 to 20 per square millimeter on actinolateral 

plates; R«d.3r*«i tnormadit 

Distalmost marginal plates bare and somewhat swollen at center; granulation finer and smoother, 

about 25 to 40 granules per square millimeter on actinolateral plates; R"5.3 r^ euperha 

Hacelia attenuata. 

Ophidiaeter (Haedia) aUenuata Gray. 1840. Ann. Mag. Nat. Hist., 6, p. 284. 

Hacelia aUenuata Ludwig. 1897. Seesteme des Mittelmeeres, p. 2^, pi. 3, figs. 6, 7; p . 11, figs. 1-17. 

Nothing I can say would add to Ludwig's account of this species, known only from 
the Mediterranean and at the Azores. The largest specimen seen by I^dwig had R b150 
mm., but this was exceptionally big. 

Hacelia helicosticha. 

Ophidiatter MicoeHckue Sladen. 1889. Challenger Ast., p. 406, pi. box, figs. 5-7. 
Hacelia helicoetichiu H. L. Clark. 1909. Bull M. C. Z., Si, p. 111. 

I have already pointed out (1909, I.e.) that Bell's ''TAnckia nodosa,'^ of the Alert 
report, is really Sladen's fine species. Of course, since Sladen's species was not described 
for five years after the Alert report appeared, it is not strange that Bell failed to recognize 
the species, but why he should have ever supposed his specimens were Perrier's L. nodosa 
I do not understand. It is obvious that the reason Sladen did not note the close relation- 
ship to H. attenuata was because he overlooked the actinal series of papulae. The two 
species are really much alike and the differences are not at all striking. Sladen's failure 
to detect the actinal series of papulae between the actinolateral plates was no doubt due to 
his failure to dry the specimen, for the areas in these series contain only 1 to 3 papulae 
each and they are often undeveloped, so that the series is not regularly continuous, and 
unless the specimen is well dried they are very hard to make out. 

As yet, helicosticha is known only from the western end of the Torres Strait re^on, 
the Arafura Sea, Holothuria Bank, and northwestern Australia. The Herdmans' record 
from Ceylon (1904, p. 145) is too dubious to have any weight. Koehlers' record from the 
Sunda Islands refers to the following species, inarmata. Bell's suggestion (1894) that his 
Linckia megaloplax is probably the yoimg of H. helicosticha is not unnatural but, as Koehler 
suggested (1895), it is quite certainly wrong as the two forms are not nearly related. While 
the type of helicosticha had R »130 mm.. Bell (1884, p. 124) records (as Ldnchia nodosa) a 
specimen with R «213 mm. Nothing is known of the color in life. 
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Hacelia inarmata. 

OphidiasUr helieo9Uchu9 SUden var. inamuOus Eoehler. 1895. Mem. Soo. ZooL France, 8, p. 400, pL iz, figp. 
6,7. 

It seems to me quite clear that Eoehler 's specimen (R<=95 mm.) from the Sunda 
Islands is a Hacelia, as his careful description reveals the generic features plainly. More- 
over, the specimen can not well be referred to helicosticha because of the absence of pedi- 
ceUarise and the uniform size of the furrow spines. The only course seems to be to ruse 
it to the rank of a valid species. 

Hacelia superba ^ sp. nov. 

(PUte 32.) 

R= 75-78 mm.; r = 13-14 mm.; br = 16-17 mm.; br half-way to tip of ray, 12 mm., 
and three-fourths of the way, 8.5 mm.; R =5.3-6 r and 4.4-5 br; vertical diameter of disk 
and height of base of ray about 15 mm. Disk high, but flat. Raj'B high, wide, and some- 
what trigonal at base, flattened on actinal surface, tapering steadily from base to tip. 
Skeletal plates more or less octagonal, becoming nearly circular distally, basally wider 
than long, somewhat swollen, so that the papular areas are notably sunken, covered by a 
smooth coat of granules of uniform height and showing only a little diversity in size and 
shape; over most of each of the larger plates the granules are hexagonal and closely packed, 
0.20 to 0.25 mm. across, while elsewhere they are more nearly circular, less closely packed 
and only 0.10 to 0.15 mm. in diameter, but the intergradations are gradual and complete. 
Papular areas neariy circular 1 to 2 mm. across, markedly depressed, with 8 to 22 papulae. 
On basal part of ray, marginal plates similar to abactinal, but distally they become squarish 
or wider than long, and the last 3 to 6 in each series are more or less bare; the bare area 
is convex, smooth, and circular, or elliptical with the greater axis vertical. Terminal 
plate hemispherical, naked, and swollen, about 2 mm. in diameter. Madreporite triangular, 
3.5 mm. high and 3 mm. across the upper margin, slightly elevated, but with a somewhat 
concave surface. No pedicellariae anjrwhere. 

Skeletal plates of actinal surface, so far as can be judged without removal of the 
closely granulated skin, just as in /f. attemiata as described and figured by Ludwig (1897). 
Actinal series of papular areas perfectly evident but more or less incomplete and extending 
only to about the middle of the ray; each area contains from 2 to 8 papulae and as a rule 
the areas directly below the inferomarginal areas are noticeably smaller and more likely 
to fail altogether than the alternate ones. Furrow spinelets long, conspicuous, subequal, 
with rounded tips; they are about 1.20 to 1.50 mm. long, 0.40 to 0.50 mm. wide and 0.20 
to 0.30 mm. thick. Subambulacral spines very regularly one to each plate; proximally 
they are 1.75 to 1.90 mm. long, 0.70 to 0.90 mm. wide and about 0.30 mm. thick, but dis- 
tally they become shorter and stouter, so that near tip of ray they are less than a milli- 
meter long, while the width and thickness may be 0.60 to 0.70 mm. On the first adam- 
bulacral plate, adjoining the orals, there are often 2 subambulacral spines, one behind the 
other. Oral plates not peculiar in any way, but with only one suboral spine on each. 
Color in life unknown; the dry specimen is fawn-color. 

Holotype, M. C. Z., No. 764; off Barbados, 100 fathoms. Hassler expedition. 

This fine sea-star has lain undescribed in the Museiun of Comparative Zoology col- 
lection for nearly half a century. It is somewhat remarkable that no other representative 
of the species has during that time been found by either the Blakey the Albatross, or any 
of the other parties that have collected in the West Indies. The relationship to H. attenuata 
is of course obvious, but the general appearance is not very similar to that of the Medi- 
terranean species. 

* SuperbuM »inftgnificent, in reference to the exceptionally symmetrical and fine appearance, as shown by 
iht hxAo/typt, 
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TAMARIA. 
Gray. 1840. Ann. Mag. Ntt Hiit, 9, p. 283. 

Genotype: TamariafuBca Gray, 1840, 1 c. Monotypic. 

It is somewhat unfortunate that fusca is necessarily the type of this genus, (or it is 
not only a very variable species, but it is not ordinarily very typical of the group; young 
individuals are more generally typical than adults. As a whole, the genus is a fairly homo- 
geneous one and easily distinguished from Ophidiaster by the absence of papular areas 
below the inf eromarginal plates. It is true that papulsB do sometimes occur on the actinal 
surface but they are alwajrs isolated or at most only 2 or 3 together and never form distinct 
areas, so that no species of Tamaria has actinally the facies of an Ophidiaster. 

As Gray's name has never been in use, all of the species, which it seems to me should 
be brought together here, have been described as Ophidiasters, except dvhiosa^ which was 
placed in Ldnckia, when first described. As these species are included in the table given 
above (p. 77) of forms called Ophidicister, it is not necessary to give a full bibliography here 
with each species. 

The characters which seem to differentiate the members of the genus are the nature 
of the abactinal and marginal plates, the size and arrangement of the papular areas, the 
presence and character of pedicellari£e, the form and proportion of the rays, and the 
distribution of spines or spinelets on the actinal surface. 

Key to the Speciee of Tantaria. 

A. Abactinal plates relatively low, oonvex or flattened, not at all tumeeoent. 

B. Abactinal and marginal plates, at least on distal half of ray, with one or more cenUal 
granules conspicuously enlarged to form a tuberde or tubercles. 
C. Tuberdes erect, more or less pointed, often solitary; pedicelluiA present as a rule in adults 
but often wanting in young. 
D. Papular areas moderate with usu^ly fewer than 10 pores; tubercles developing with 

age; rays tapering, bluntly pointed fueea 

DD. Papular areas large, forming very conspicuous regular series, each with 10 or more 

pores; tuberoks disaiqsearing with age; rays more cylindrical, stout, bhmt . . tuberifera, Juv. 
CC. Tubercles low, rounded, in groups on every abactinal and marginal plate; no pediceUarise . lUhoeora 
BB. Abactinal and marginal plates without tubercles, thou^ central granules may be a Uttle 
larger than those around them. 
C. F^cellaris present, at least on actinal surf ace. 

D. Disk small (R"7-8 r) and rays slender (R«5.5-7 br). 

E. Papular areas large with numerous (10 or more) papuls; pedicellaris wide, 

straight, with jaws denticulate tuberifera 

EK Papular areas small with 1 to 3 pores; pedicellari» narrow, curved, with jaws 

smooth teneOa 

DD. Disk large (R«3.&-^ r) and rays stout (R-4-^ br). 

£. Rays very short and stout, R »3.&-4 r; measured alongside, ray is about 2.5 times 
as long as wide at base; interradial actinal areas, each with 12 to 15 flat, 

rounded spinelets similar to subambulacrals fiorida 

EE. Rays longer (R* 4.5-5 r) and lees stout; no actinal interradial spinelets. 

F. PedicellariiB straight, wide, S-shaped with denticulate jaws; few (3 to 5) 

papulse to an area; subambulacral spinelets in two series ptinZZa 

FF. Pedicellaris often curved, narrow, with jaws not denticulate; 9 to 14 papula 

to an area; subambulacral spines in one conq>icuous series ederoderma 

CC. Pedioellaris wanting. 

D. Subambulacral spines in two series, one often more or less indistinct or incomplete, weU 

separated from furrow-cpines; R-7-8 r marmaroUi 

DD. Subambulacral qunes in one series, contiguous to furrow spines; R -S-S r dvbioea 

AA. Abactinal plates (at least many on distal half of ray) con^icuously tumid. 

B. Rays stout, Rb4-5 r; abactinal plates uneqiudly and irregularly tumid; subambulacral 

spinelets in two series, the inner of much smaller spinelets trieeriata 

BB. Rays more slender, R»7-S r; abactinal plates uniformly tumid; subambulacral spines in a 

single series tumeecene 
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Tamaria fusca. 

Tamariafu9caGnLy. 1840. Ann Mag. Nat. Hist, ^, p. 283. 

Opkidia9t0rf vacua Perrier. 1875. Rev. StelL, Arch. Zool. Exp., 4, p. 132 (396). 

lAnekia meffoloplax Bell. 1884. AleH Eoh., p. 126. 

Opkidiaater kiratOua Koehler. 1910. Indian Mus. Ast., p. 149, pL xviii, figs. 5, 6. 

Ophi di aater omahta Koehler. 1910. Indian Mus. Ast., p. 151, pL xviii, fi^s. 3, 4. 

(Plate 28, figures 1, 2.) 

This small species is one of the most variable in the family and, as material is still 
very scanty in our museums, it is possible that the above synonymy is not correct. Perrier's 
description is based on Gray's own specimen and is sufficiently detailed to make up for 
Grajr^s brevity. My reason for including Bell's Alert species here is that two specimens 
from Holothuria Bank, identified and labeled by Bell himself, are in the Museum of Com- 
parative Zoology collection; these specimens have been examined by Dr. W. K. Fisher 
and he writes me as follows regarding them: 

''Linckia megdbplcuc Bell. This is Gray's Tamaria fusca = Ophidiasfer fuscus. Koehler's 0. 
kiraiUua is but a variety. It is a very variable species, as my specimens show. The one I figure * 
has a heap of small tuberculate granules on the abactinal plates. I saw the type in the British 
Museum and it is distinctly of this type.'' 

One of the Holothuria Bank specimens before me is obviously very young (R=22 
mm.) and the marginal spines are confined to the distal superomarginals though present 
on all but the basal 3 or 4 inferomarginals. On only a few distal, abactinal plates is the 
central granule sufficiently enlarged to be evident as a spiniform tubercle, and it is never 
noticeable. This specimen resembles very closely Koehler's imique holotype of Ophidiaater 
cmatus but is a little larger and on only a few adambulacral plates are there 2 subambu- 
lacral spines distinctly evident. The type of omatus is obviously a very immature indi- 
vidual and might be the young of any one of several species of Tamaria; if it is not fusca, 
it is probably marmarata. 

The larger specimen from Holothuria Bank has R=44 mm. and is notable for the 
presence of large pointed tubercles not only on the marginals, but on many abactinal plates 
as well. It is thus similar to the unique holotype of Ophidiaater hireutus Koehler, but being 
somewhat larger it has more tubercles developed on the abactinal surface. There is no 
doubt, I think, that this specimen of Bell's megaloplaz is identical with Koehler's hirsutus 
and I see no reason to question Fisher's opinion as expressed above, that both are in reality 
Tamaria fuaca Gray. 

A third specimen in the Museum of Comparative Zo5logy is one of the Gazelle speci- 
mens from northwestern Australia, identified by Studer as Ophidiaater fuscus. The OazeUe 
took 3 specimens near the Dampier Archipelago in 50 fathoms, the largest having R =22 
mm. The one now in the Museum of Comparative Zoology, received in exchange from 
Berlin in 1908, has R about 21 mm. It differs from Studer's description in three particu- 
lars; pedicellarifls are present, at least on abactinal surface; there is no trace of actinal pap- 
ulae and the color is pure white. These differences are not difficult to understand, for the 
l<Mig sojourn in alcohol has bleached out all the original color while the present dry condition 
brings out the pedicellaris which might be quite overlooked in the alcoholic specimen. As 
for the actinal papulsB, it seems to me possible Studer was mistaken as to the nature of 
the bodies he so designated. 

The largest specimen of fuaca recorded is the type with R » about 36 mm., but Bell 
says his largest megaloplaz had R »67 mm. Unfortunately it is not improbable that more 
tiian one species of ophidiasterid is included by Bell under his original description, which 
in certain particulars applies poorly to fuaca. This uncertainty as to the forms included 
under the original description of megaloplax enters into the matter of the geographical 

> W. K. Fisher, 1919. Bull 100 U. S. Nat Mus., pi. 103, fig. 4; pL 104, fig. 1; pL 111, fi^. 5, 9. 
7 
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distribution of fusca. While Bell records megalaplax from Albany Island in Torres Strait, 
it is not certain that fusca occurs in that region; it is quite possible that Bell's specimens 
were young Tamaria tvherifera. There is no doubt, however, thai fusca occurs on the coast 
of northwestern Australia (Dampier Archipelago and Holothuria Bank), in the Philippines 
(Migupou, wherever that may be!), and at the Andaman Islands. BeU (1903, p. 245) 
records it from Zanzibar, 3 to 5 fathoms, but as he gives no data whatever about the speci- 
mens it is possible they really belong to the form described beyond as T. lUhosora. Possibly 
fusca also occurs on the coast of Ceylon. It is obviously not a conunon species at any place 
it is as yet known to inhabit. 

Tamaria tuberifera. 
Opkidioiter tvbenfer Sladen. 1889. ChaUenger Aat., p. 404, pi. Izr, figs. 1-4. 

(Plate 8, Figure 1.) 

This is one of the finest searstars in the OphidiasteridsB, the conspicuous papular areas 
giving an elegant appearance to the sjrmmetrical, cylindrical rays. The color is striking 
because imusual and is weU preserved in dry specimens, save for the lo£» of the delicate 
tints of red and green, which are evident in life. Near Badu, on November I, I9I3, in water 
8 to 12 feet deep, we found two specimens of this species, which are notable for their large 
size and the complete absence of tubercles. Sladen's type had R =48 mm. and the specimen 
taken by Semon at Thursday Island was only a little larger (R =55 mm.), while Koehler's 
specimen from the Andaman Islands was smaller, though no measurements are given. One 
of our specimens (pi. 8, fig. 1) has R =96 mm. The proportions are not noticeably diflferent 
in these big specimens, but the entire lack of tubercles is very striking and recalls at once 
Koehler's statement (1910, p. 148) that his specimen lacked tubercles on the carinal plates 
and on many of the superomarginals. Apparently the presence of the tubercles is a youthful 
character, but subject to no little individual diversity. Save for Koehler's specimen from 
the Andaman Islands, this species is known only from Thursday Island and Badu, in 
Torres Strait. 

Tamaria lithosora ^ sp. nov. 

(Plate 31, Figures 7 and S.) 

R =40-42 mm. ; r =7-8 mm. ; br =8-9 mm. ; R =5.5-6 r or 4.5-5 br. Disk flattened, 
but elevated. Rays tapering steadily from base to bluntly pointed tip. Papular areas 
rather large with 8 to 10 papulae (on basal half of ray), not much sunken; the median B&nes 
on each side does not extend clear to tip of ray, so there are only 4 series on terminal 6 to 7 
mm. Abactinal plates somewhat elevated, in 3 series above superomarginals as usual, 
a carinal row and a lateral one on each side; lateral rows dwindle distally and disappear 
about 6 mm. from tip of ray. Whole animal covered by a thick skin bearing a coarse and 
uneven granulation; at the center of each abactinal and marginal plate is a single, low, 
roimded, smooth tubercle or more commonly about 3 such tubercles more or less fused 
(apparently) into one; when single this tubercle is 0.50 to 0.75 mm. in diameter, but when 
the result of fusion it may be a full millimeter; surrounding this tubercle or tubercle-group 
are a few coarse grains, smooth and roimded, and these gradually pass into smaller granules 
on the lower parts of the plates and on the papular areas. On the disk plates the tubercle- 
group may contain 5 to 8 tubercles, but nowhere is the contrast between the tubercle 
groups and the surroimding grains and granules abrupt. Terminal plate hemispherical, 
smooth, 1.5 mm. in diameter, without tubercles. Madreporic plate elevated, convex, 
circular, 2.75 mm. in diameter. No pedicellariae an3rwhere. 

Actinal surface densely clothed with thick, somewhat squamiform granules, without 
sign of papulse or pedicellarise. Very narrow furrows, mere lines, run at right angles to 
ambulacra! furrow from adambulacral to inferomarginal plates, every other one continuing 

1 Al^of •■ sUme + <rwp^ « heap, in reference to the heaps of granules on the abactinal plates. 
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ap between inferomarginals. Distal inferomarginal plates with a conspicuous but low 
central tubercle, 0.5 mm. in diameter. Probably 2 series of actinolateral plates on basal 
half of ray, and possibly a few plates of a third outer row; these details are not important 
and could be determined only by greater injury to the specimen than the matter warrants. 
Adambulacral armatiu^ as usual, of 2 furrow and one subambulacral spines to each plate. 
Furrow spines about 0.75 to 0.80 mm. long, slightly prismatic (especially the adoral) but 
with flattened inner surface, on which is a small but rather conspicuous concavity; adoral 
spine more or less markedly the larger, its tip in particular being noticeably more widened. 
There are no granules on inner side of the furrow spines. Subambulacral spines short, 
stout, and thick, almost spherical or hemispherical, about 0.5 mm. in diameter; separated 
from fiuTow spines by only a single series of rather coarse granules. Oral plates small but 
conspicuous because of the unusually coarse granules with which they are densely covered 
and the apparent absence of any suboral spine. Ck)lor in life unknown; dry specimen 
dusky gray, lighter beneath; there are faint indications of dark blotches or indefinite 
bands on rays. 

Holotype: M. C. Z. No. 761. Zanzibar. Collected by Edward Ropes, in 1861. 

This q>ecies is so well marked that it is strange it has not been previously described- 
It is quite possible that the Tamarias listed by Bell from Zanzibar in 1903 as Ophidiaater 
fuscus represent this species, but until those specimens are reexamined the matter must 
remain in doubt. Simpson's and Rudmose-Brown's (1910, pp. 58, 59) figures 1, 2, and 4 
of the sea-star they call Linckia marmorata are almost certainly made from a specimen of 
lUhoaora. The only diflBculty is that they represent the ray without a distinct terminal 
plate. This is probably a mistake, however, as very few Ophidiasters or Tamarias have 
the terminal plate concealed. A further discussion of their remarkable description and 
figures will be given imder T. marmorata. There is no reason to confuse lithosora and 
/ti^ea, since the character of the skin and granulation is quite imlike in the two forms. 
The total absence of pedicellarise in lithosora is probably also a constant difference. 

Tamaria tenella. 
Opkidia$ter Undlw Fiaher. 1906. Bull. U. S. Fish Comm. for 1903, p. 10S2, pi. xxxi, figs. 5, 5a. 

The unique holotype of this species was taken in 1902 by the Albatross in Pailolo 
Channel, Hawaiian Islands, in 130 to 151 fathoms. It seems to be a very well-marked form. 

Tamaria floride. 

OpkidioBterfiorida Furrier. 1881. BuD. M. C. Z., 9, p. 9.^1883. Nouv. Arch. Mus. Hist. Nat. (2), 6, p. 221, 
pL TV, fig. 1. 

Tliis remarkable sea-star, so different in general appearance from Tamaria fusca^ 
might not improperly be made the type of a new genus, especially as it is the only Tamaria 
occurring outside the Indo-Pacific region. But in view of the fact that only one other 
specimen is known besides the holotjrpe, it would seem better to wait for more material. 
Owing to tjrpographical errors, carelessness, or both, a number of misstatements have 
been published about the holotjrpe, which is M. C. Z. No. 757. In the original description 
the width of the ray 5 mm. from the tip is given as 415 mm., presumably 4.75 mm. is meant. 
The number of pores in each area is given as "deux k quatre" but not rarely there are 
5 or 6 and occasionally 7. There is no hint as to the origin of the specimen. In the final 
report (1883) the dimensions are misprinted: R=33 mm., 5; r=8 mm.; R=3.7r. The 
8 is obviously an error for 9 but the significance of the 5 is puzzling. It may be purely a 
typographical error but I think it means that there are 5 rays, even though "Cinq bras'* 
is the first statement in the line above. The specimen is said to be from "123 pieds de 
profondeur dans le d^troit de Floride. Communique par M. Alex. Agassiz avant les dra- 
gages du Blake.'* Examination of Pourtales's reports and Mr. Agassiz's list of star-fishes 
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taken in Florida Strait has satisfied me that Tamaria fiaridm was taken by the BQjh in 1868, 
either on May 9, off the Samboes, or on May 11, off Sand Key; each of these stations was 
at 123 fathoms. Verrill (1916, pp. 90, 91) gives the lesser radius of the type as 5 mm. 
instead of 9, evidently misreading the perplexing 6 in Perrier's final report, already m«Q- 
tioned. But worse than this, Verrill makes the amaring remark regarding the hodotype: 
''It is perhaps the young of 0. guUdingiij the common shallow-water West Indian species." 
It would be difficult to make a guess about the specimen that would be much further from 
the mark! There is a superficial appearance in form to Hacelia superba, but even a casual 
examination prevents any confusion with that species. Verrill records (1915, p. 91) a 
specimen from off eastern Florida, 277 fathoms, Albatross collection, but in view of the 
great depth and the above-quoted remark I think perhaps this specim«Ei may not be 
TamariafloricUB. At any rate it is unfortunate that VerriU gives no data whatever r^arding 
this supposedly second example of this remarkable species. 

Tamaria pusilla. 
OpfudiatUr ptmSiM MQller and Troschel. 1844. Arch. f. Natui^., iO, pt. 1, p. 180. 

This species, recorded from the Philippine Islands, Dutch East Indies, and New 
Caledonia, I have never seen. Ives's (1889, p. 172) record from Oahu, Hawaiian Islands, 
is probably based either on 0. lorioli, as suggested by Fisher, or even on 0. squameus. 
It is apparently a small species, with R only 30 to 35 mm. long. Perrier (1875, p. 128 [392]) 
is certainly in error in making 0. granifer Lutken a synonym of pusiUa, for Lfitken's species 
has 8 series of papular areas and is hence a true Ophidiaster. 

Tamaria sderodtfnuu 

OphidUuier scUrcdermiu Fisher. 1906. Bull. U. 8. Fish Comm. for 1903, p. 1081, pi xzz, figB. 4, 4a; pi zzzi, 
fi0L2, 2a. 

This fine species, orange-yellow and maroon in life, is known only from the two speci- 
mens taken by the Albatross in 99 to 106 fathoms off the north coast of Maui, Hawaiian 
Islands. 

Tamaria maraiorata. 

Ophidiasier marmorata Miohelin. 1844. Rev. Zool, 7 p. 173.— 1845. Mag. Zool, 7, p. 193 (21) ; pi. x, fi^L a-f. 
Linckia marmorata yon Martens. 1869. Von Decken's Reise, p. 130.— I>e Loriol 1885. Mem. Soc. I^ys. 
Hist Nat. Qendve, £9, No. 4, p. 35; pi xiii, figs. 1-le. 

Few members of the family have been so needlessly shifted about as has this handsome 
sea-star. Owing to the very small size of the holotype and to some probable misidentifica- 
tions, the status of marmorata is at the present time quite uncertain, but that it is not a 
Linckia seems to me beyond question. The trouble began with von Martens' transfer 
of the species to Linckia^ which it is fair to believe he would never have made had he 
recognized the genus Ophidiaster at all. Lutken (1871) seems to have overlooked mar- 
morata altogether, while Perrier (1875), admitting some embarrassment in so doing, decided 
to leave it in Linckia. Later writers have followed that lead and hence the real relation- 
ships of the species have been obscured and the natural limits of Linckia could not be 
drawn while it remained therein. In the Alert Report (1884, p. 125) BeU discusses a series 
of diversified ophidiasterids from tropical Australia under the heading ^^ Linckia marmorata^^ 
which he says "are clearly enough all representatives of the same species.'' I am inclined 
to doubt whether these do all represent one species, but in any case those from Prince of 
Wales Channel are pretty sure to prove to be Tamaria tvbifera. It is very unlikely that any 
are the real marmorata. This identification of Australian material by Bell as Linckia 
marmorata proved a stumbling block to Simpson and Rudmose-Brown, whose accoimt 
(1910, p. 66-60) of certain searstars from the coast of Portuguese East Africa contains 
some most unfortunate blimders. Their figures are fortunately clear and apparently 
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accurate, but they do not represent marmoratal I should not be so sure of my ground 
were it not for the material before me in the Museum of CJomparative Zoology collection. 
This includes a specimen from Zanzibar with R »31 mm. identified by Perrier; a very fine 
specimen from Mauritius with R «52 mm. received from the British Museum and identified 
(or at least labeled) by Bdl; and two very large specimens from Zanzibar, with R«58 
and R »70 mm. respectively, which were taken by C. C!ooke and have been in the Museum 
of Comparative Zoology collection for many years. This material agrees well with de 
LorioFs notes and figures (L c.) and the Mauritius specimen shows exactly the coloration 
which he describes. Michelin's colored figure differs only in being lighter and brighter. 
It is very unfortunate that Simpson and Rudmose-Brown seem to have overlooked de 
Loriol's paper. Had they examined his figures they would have avoided some imnecessary 
blimders. It is certain that they have at least two species included in their lAnckia mar- 
marata, and perhaps there are three. At any rate, one does not need to have more than an 
elementary laiowledge of sea-stars to realize that their figures 2 and 3 can not represent the 
same species! Moreover, their description of the adambulacral armatiu*e and their figure 
3 are certainly not made from any known species of lAnckia^ Ophidiaster, HaceHa^ or 
Tamaria, nor can I guess what searstar they might represent. It is possible that figures 
1, 2, and 4 represent some form of marmorata, but none of the specimens I have seen is like 
them. On the other hand, they are (as suggested above) very much like T. lithoaora, and 
I think may possibly represent that species. In Simpson and Rudmose-Brown's description 
are some odd statements which certainly do not apply to marmorata. Thus, they say of 
the skeletal plates that there are only 4 series — "one mid-dorsal series; 2 sub-lateral series; 
1 very broad sub-ventral series." No doubt, however, they mean 2 sublateral and 1 sub- 
ventral series on each side. Even then, however, they distinguish only 7 series, whereas 
my smallest specimen shows 9 (besides the adambulacrals), while the finely preserved 
specimen from Mauritius has undoubtedly 13 on the basal part of each ray. Of course, the 
explanation is simple; the granulation is so close that the English authors have considered 
the inferomarginals and the 1 to 3 series of actinolaterals as a single broad "subventral'' 
series, and have entirely overlooked the real skeletal arrangement. In regard to the 
papular areas, they assert that they are larger than the corresponding plates and that 
"the average number of pores in each group is about fifteen." Their figure 1 contradicts 
these statements, the average nimiber of pores shown being fewer than 8 to each area, 
and the areas certainly not averaging as large as the plates. But this is not strange, for the 
figure represents the distal part of the ray. Howev^, in the largest specimens of marmorata^ 
I have not found a single area with as many as 15 papulse and the average is about 10; 
rarely is an area as large as one of the adjoining plates. In the typical marmorata from 
Mauritius the areas are not half as large as the plates and there are rarely more than 8 
pores. As ahready stated, the English authors' description of the adambulacral armature 
18 impossible, but just how it is to be accoimted for I do not see, as their figure 2 is an 
admirable representation of the adambulacral appearance of a Tamaria. The description 
of the coloration indicates some other sea-star than marmorata, especially if made from fresh 
or perfectly preserved material, a point not even mentioned. 

The specimens in the Museum of CJomparative Zoology collection need little comment. 
The fine specimen from Mauritius has moderately slender and terete rays, which at middle 
are only about 1/lOR in width. The large Zanzibar specimens are stouter and have the 
rays more cylindrical, with the breadth at middle about 1/7 R. As already mentioned, the 
Zaxmhsi specimens have much larger papular areas, with more numerous pores. Their 
odor is now dingy gray, but there are distinct indications of irr^ular darker and apparently 
once deep purple markings on the rays. In the Mauritius specimen the actinolateral plates 
are unusually well-defined, and more remarkable still, there are papulse below the infero- 
marginals; these papuke are insignificant and scattered, except on the ray opposite the 
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madreporite, where they occur on both sides and on the right-hand side are in 4 consecutive 
groups, with 3 or 4 in a group. The larger Zanzibar specimens have no such inferomarginal 
papulae. The number and arrangement of subambidacral spines is subject to great indi- 
vidual diversity. In the Zanzibar material, both large and small, the typical arrangement 
is well-marked, but in the Mauritius specimen there are very few plates with 2 distinct 
subequal subambulacral spines, and one might well assert that there is only one series of 
such spines; but the indications of a second series can be made out. 

The geographical distribution of this species is uncertain. I know of no indubitable 
records except those from Mauritius and Zanzibar. 

Tamaria dubiosa. 
Linckia dvbioM Koehler. 1910. Indian Mus. Aat, p. 155, pL xriii, fi^k 10, 11. 

This species is known only from a single small specimen (R =28 mm.) from the Anda- 
man Islands. It does not seem possible to refer it to any previously known species, although 
it seems nearly allied to mannarata. 

Tamaria triseriata. 
Ophidiasier triseriaiua Fisher. 1906. Bull. U. S. Fish Comm. for 1903, p. 1080, pi. xzz, fig. 3; pL xzzi, figB. 7, 7a. 

Two young individuals, taken by the Albatross in 68 to 90 fathoms, off the coast of 
Kauai, Hawaiian Islands, are the only known specimens of this apparently well-marked 
species. 

Tamaria tumescens. 
Ophidiaster tumeiceru Koehler. 1910. Ast. et Oph. des ties Am et Eei, p. 281, pL zvi, figB. 3, 4. 

This very distinct species is known only from one specimen, taken at Sungi Barkai, 
Am Islands, in 10 fathoms. 

PSEUDOPHIDIASTER. 
H.L. Clark. 1916. ^nieaootir Rep., p. 54. 

Genotjrpe: Pseudophidiaster rhysus H. L. Clark, 1916, I. c. Monotypic. 

This remarkable genus is quite different from any other in the family, as it is the only 
one which has become modified by or for life in deep water. Several species of other genera 
live at nearly or quite as great depths, but none of them have been noticeably modified 
in conformity to such a habitat. The reduction of the skeleton in Pseudophidiaster would 
seem to be such a modification. 

Pseudophidiaster rhysus. 
H. L. Clark. 1916. Endeawmr Rep., p. 55, pi. xvi, figpi. 1, 2. 

Further study of a large dried specimen has brought out the interesting fact, which the 
original description fails to note, that at the base of the ray there is a series of actinal 
poriferous areas between the actinolateral plates as in Hacelia and, as in that genus, the 
areas in this series are twice as numerous as in the abactinal and marginal series. In Pseudo- 
phidiaster this actinal series occurs only in the largest specimens and does not extend far 
beyond the disk. Another peculiarity of the big specimen (R «= 150 to 160 mm.) is that 
the series of papular areas above the superomarginals is double for a considerable part of 
its length; at the very base of the ray and distally the areas are as usual, but just outside 
of the disk an area is twice as high as wide and constricted at the middle; in the next one 
the two halves are quite separate, but one is above the other; and thereafter they are 
more or less irregular in their position with reference to each other. There are thus in this 
genus, just outside of the disk, 12 series of papular areas. Possibly better preserved material 
would reveal other peculiar features in this very unusual sea-star. It is as yet known only 
from the region south of Australia in 60 to 200 fathoms. 
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SPINULOSA- 

ASTERINID/E. 

Nepantbia brevis. 

A9tenna (NepatUkia) hrwia Perrier. 1876. Rev. Stell., Arch. Zool. Exp., S, p. 241 (321). 
Nepanihia brens Sladen. 1889. ChaUenQcr Ast., p. 387, pi. bdii, figpi. 3-5. 

(Plate 6, Figures 3 and 4.) 

This may be called the characteristic sea-star of Torres Strait, for it is the only species 
taken by all four expeditions to the region and it is not known from an3rwhere else, except 
the northwestern coast of Australia, whence Studer reports two specimens taken by the 
GazeUe. It is a very noteworthy fact, however, that no Nepanthia was found at Erub or 
the Murray Islands, although five specimens were taken at Thursday Island during the 
two mornings' collecting which we had there. It looks as though the eastern limit of the 
range of the species is about at the Cape York peninsula, the Alert having taken it at 
Albany Island. 

Although both Bell and Sladen have figured this pretty searstar, I am glad to be able 
to give colored figures, drawn from life. The figures were made from a specimen taken on 
the underside of a rock fragment, about half-way between high and low tide, on the north- 
east side of Thursday Island, September 12, 1913. On September 15 Mr. Grosse and I 
collected four specimens in a similar habitat on Madge Reef across the ship-channel 
from Thursday Island dock. None of my specimens is quite as large as the maximum 
size given by Bell, R«44 mm. The colors are very fugitive in alcohol and are difficult 
to preserve either in formalin or in dry specimens. 

Asterina anomala ^ sp. nov. 

(Plate 7, Figure 8; Plate 23, Figure 5; Plate 26, Figures 2 and 3.) 

Rays 6 to 8. R=8 mm.; r=4 mm.; br=4.5 mm.; R»2r. Body-form irregular 
in all available specimens, owing to autotomous reproduction; in two specimens there 
are only 3 rays, the recently severed surface having healed, but not as yet given rise 
to any new rays (one of these specimens is shown on plate 23, the lower left-hand example 
in figure 6); in the specimen from which the colors shown in figure 8, plate 7, were 
taken there are 2 rays, adjoining each other, with R«=8 mm., 2 rays side by side, 
next to them with R»4 mm., and opposite these 4 rays are 4 more, each less than 
a millimeter long; another 8-rayed specimen is somewhat less asymmetrical; a 7-rayed 
specimen (pi. 23, fig. 6, lower right-hand example) is fairly symmetrical, except that one 
ray is injured at the tip; another 7-rayed specimen is less symmetrical, a recent auto- 
tomous division being quite evident; one specimen has 6 rays, 2 of which, side by side, 
are little more than half as big as the other 4; in life the rays are distinctly narrower, 
higher, and more arched than in preserved material, as is easily seen on comparing figure 
8, plate 7, with figure 5, plate 23. 

Abactinal skeleton as usual in Asterina, made up of imbricating plates, more or less 
erescentic (except near tip and margins of ray), each of the larger ones at least with a large 
papula on its inner concave side; there are 4 to 6 series of papulse on each ray at its middle, 
and some additional ones on disk. Each plate carries a small cluster or double series of 
minute thorny spinelets, most numerous on the plates near the margin. Madreporite very 
small and distinguishable only with difficulty or quite wanting. Terminal plates small, 
hemispherical, distinctly on the upper surface of ray, covered with minute thorny granules, 
but these are so easily rubbed off, the plate is often quite bare. No pedicellarise. 

1 av6fia^oc m vregvlar, in reference to the body form and number of rays. 
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Actinolateral plates in only about 3 series, each with a group of 3 to 5 very thorny 
spinelets, which may form a single series or be in 2 series or in an irr^ular cluster. AcUun- 
bulacral armature in 2 series, a furrow set of 4 or 5, and a subambulacral group of 3 to 5; 
near base of ray the furrow spinelets are wide and blunt (rdatively) but they become nar- 
rower, more pointed, and more thorny distally; the subambulacral group on the proximal 
plates is usually of 3 rather slender spinelets, but they increase distally in number, size, 
and thominess, so that near the tip of the ray they predominate over the furrow spinelets. 
Oral plates rather large and keeled, bare except for a single short, curved, crowded series 
on the keel, of about 3 thorny suboral spines, the most proximal largest; marginal oral 
spines 6 to 8 on each plate, very conspicuous, the innermost pair nearly or quite a milli- 
meter long, flattened, blimt, wider at tip than at base; the following spines closely appressed 
side by side, successively shorter, narrower, and more pointed. 

Color in life green, prettily variegated with white and rusky, with traces of red and 
yellow along the margins. Alcohol changes the greens to red and soon bleaches the speci- 
men altogether. Dry specimens are yellow-brown — "museum color," as it has been called! 

Holotype, M. C. Z. No. 2300; crevice in a coral fragment, reef-flat, Mer, Murray 
Island, Torres Strait, October 6, 1913. 

Only 7 specimens of this pretty little Asterina were found, so it can not be considered 
common even at Mer. It was supposed, because of its obvious autotomy and large number 
of rays, to be A. xvega Perrier, but comparison with specimens of what I take to be wega 
from Mauritius show it is not that species. It may be mentioned in passing that these 
Mauritius asterinas agree with Perrier's original description (1869) better than with the 
later one (1875), for they have, as a rule, 1 spinelet on each adambulacral plate. At Hilo, 
Hawaii, I collected 2 little Asterinas, each with 6 rays, which are unquestionably of the 
same section of the genus as anomala and wega^ for the indications of autotomy are obvi- 
ous. Neither specimen is large enough to satisfy me that it is adult, but the characters of 
the larger (R »6 nmi.) are sufficiently well defined to show that it is not wega^ nor do I 
think it can be properly referred to anomala. Until more abundant and more certainly 
adult material is obtained, however, this Hawaiian species may remain nameless. 

Asterina burtonii. 

AOerina hwrUmii Gray. 1S40. Ann. Mag. Nat. Hist., 6, p. 289. 
AMeriMcus eepheus MOller and Troschel. 1842. Sys. Ast., p. 41. 
Asterina ctfkea de LorioL 1885. Mem. Soc. Phys. Hist Nat Geneve, 5P, No. 4, p. 69; pL zzi, fiffk 1-5. 

(Plate 6, Figure 2.) 

The abandoning of Gray's name for this sea-star seems to me quite imjustifiable, 
even though the type specimen is lost, for in my judgment the original diagnosis is unmis- 
takable when considered in connection with the locality given. I do not know of any other 
Asterina of the western Indian Ocean with which there can be any confusion, and I have 
not the least doubt in my mind as to what Asterina Gray had in hand when he described 
burUmiu Under such circumstances I can use no later name, even if it is accompanied by 
a fuUer diagnosis. 

The specimens of burtonii that I found at Mer are not perfectly typical, for the^ are 
usually more than 3 spinelets on the actinal plates, but the species is so variable in the 
details of its spinulation I feel no hesitation in referring them to this widespread Indo- 
Pacific form, known from Mozambique, Zanzibar, and the Red Sea on the west to the 
Philippines and Torres Strait and far eastward into the Pacific. There are specimens in 
the Museum of Comparative Zoology from the Gilbert Islands, "Baker's Island'' (pre- 
sumably the island of that name near the 174th parallel on the equator) and ''Barkly 
Island" (presumably in the Paumotus!). The smallest specimen found at Mer was nearly 
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25 mm. across and was notable for its conspicuous coloration (plate 6, fig. 2) ; the bright 
colors were lost on preservation and in its present dry condition it is less than 21 mm. in 
diameter. Two larger specimens were found, nearly 40 mm. across, but they lacked entirely 
any bright coloration, their greenish-gray dorsal surfaces harmonizing well with the under 
side of the rock fragments to which they clung. Either hurtoniij like the West Indian A* 
folium f is very diversified in its coloration^ or the adults lose the bright colors of youth 
as they mature. 

Asterina exigua.^ 

AderioB mgua Lamarck. 1S16. Anim. 8. Vert., iS, p. 554. 

A9lerina exigua Perrier. 1876. Rev. Stell., Arch. ZooL Exp., 5, p. 222 (302).~Eoehler. 1010. Indian Mus. 
Aflt, p. 129, pL ix, figB. 6, 7. 

(Plate 7, Figures 6 and 7.) 

This little sea-star is very abundant at Erub, but is much less common at Mer, where 
we met with only a few specimens near the northern comer of the island. At Erub it occurs 
by hundreds in tide-pools on the western side of the island, far above low-water mark. 
Ilie upper surface is variegated with several shades of deep bluish-green with an olive tinge. 
There is great individual diversity in shade, some appearing light from the predominance 
of li^t shades of green, while others are very dark. The colors are very fugitive in alcohol 
and most preserved specimens are the usual brownish-yellow of museum sea-stars. Diver- 
sity in number of rays is marked but not excessive; of 558 specimens examined at Erub, 
512, or nearly 92 per cent, had 5 rays, 10 had only four, 33, or nearly 6 per cent, had 6, 
while 3 had 7. Conditions at Erub seem to be very congenial to exigua, the individuals 
often reaching the maximum size for the species; the largest measurements I have found 
recorded are Fisher's (1919) — ^R =*20 mm. ; r « 14 mm. — ^but at Erub a number of specimens 
35 mm. across were seen. This is much larger than any of the numerous specimens from 
other localities in the Museum of Comparative Zoology collection, few of which are as 
much as 25 mm. in diameter. It was interesting to watch these Asterinas in the pools 
as the tide receded, for they were fairly active (for a sea-star!) and kept moving down the 
surface of the rocks as the water-level lowered. The rate of movement was approximately 
their own diameter per minute. They did not as a rule remain quietly above the water 
exposed to the air. The latter, as well as the current of receding water, apparently serves 
as a stimulus to make them move down a slope. 

At Watson's Bay, Port Jackson, this little sea-star is nearly as abundant as at Erub, 
but I did not see such large specimens there. It is noticeable that, unlike many Asterinas, 
exigua does not occur ordinarily on the under side of rock fragments, but is foimd fully 
exposed on the open surface of rocks and ledges, sheltered, however, to some extent in the 
tide-pools, where the full force of the surf does not reach it. 

The distribution of exigtui is really remarkable. It is known from the shores of South 
Africa, from St. Paul Island, and from the southern and eastern coasts of Australia; it has 
not yet been recorded from the northwestern part of the Indian Ocean or Ceylon (Sladen 
records it from Mauritius and Madagascar, but I know not on what authority, and BeU 
lists it from the Salomon AtoU) ; it is found in the Andaman and Nicobar Islands, the Philip- 
pines, and Dutch East Indies; Sladen lists it from New Guinea, and there is a good series 
of specimens in the Museum of Comparative Zoology from Espiritu Santo, New Hebrides, 
which seems to be the easternmost point where it has been found. It would be fair to inter- 
pret such a distribution as indicating a southern origin, whence the species has spread 
northward along the east African coast and northward clear to the Andamans, along the 
east coast of Australia. Unfortunately, however, it seems probable that Asterina originated 
in the tropics. 

'Fifliier (1919) accepts Verrill's generic name PaaruOa for tiiis species but I am not yet convinced of its 
dssDibility. 
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Asteriiia nucU ^ sp. nov. 

(Plate 73, Figures 3 and 4.) 

R «18 mm.; r «11 mm.; R »1.64r; entire diameter, tip to tip of alternate rays, about 
33 mm. Disk thin, rather flat, but considerably arched in preservation; interbrachial arcs 
quite distinct, but rays broad, flat, and rounded. Abactinal skeleton as usual in Asterinaj 
of more or less imbricating plates, but these plates are nearly or quite naked; here and there, 
especially along the sides of the rays, one can detect with a lens lines or series of exceedingly 
minute short spinelets on the free inner margin of the plate, but these are insignificant; 
even on the plates of the disk margin the spinelets are very inconspicuous. Papute numer- 
ous but confined to the rays and the very center of the disk. Terminal plate of ray bare, 
more or less hemispherical, over 0.5 mm. in diameter. Madreporite triangular with rounded 
comers, about a millimeter along each side, situated less than 2 mm. from the center of the 
disk. No pediceUariae. 

Actinolateral plates in about 9 or 10 series at interradius, but in only about 6 or 7 
near middle of ray, weU-defined and very r^ularly arranged. Each plate carries at its 
center, which is distinctly elevated, a linear series of 3 to 6 very slender delicate spinelets, 
more or less united by a very delicate membrane. The plates are otherwise smooth and 
bare. Adambulacral armature of 2 curved series, one on the furrow-margin, the other on 
the surface of the plate; marginal series of 7 or rarely 8 very slender spinelets, the middle 
ones longest, united by a delicate membrane; subambulacral series almost identical, but 
somewhat more curved. Oral plates large and conspicuous, keeled, smooth, and bare, 
save for the linear series of 5 or 6 slender spinelets, placed nearly parallel to the outer 
margin; marginal spinelets, slender, acicular, 8 to 10 on each plate, more or less membrane 
united, nearly or quite a millimeter long; innermost spine on each plate noticeably the 
largest, bemg stouter than the others, though not much longer. 

Color in life: upper surface deep pearl-gray, somewhat lighter in interradii and 
darkest on median part of rays; plates at tip of ray distinctly purple imder a lens; marginal 
plates orange-brown; area aroimd anus bright orange, madreporite white. Lower surface 
faintly mottled brown-orange and white; tube-feet whitish. Preserved specimen, dull 
brownish-yellow. 

Holotype, M. C. Z. No. 2299; under side of a rock fragment, shallow water, Weier, 
Murray Islands, Torres Strait, September 30, 1913. 

This seems to be a typical Asterinaf yet quite distinct from any species hitherto 
described. While it agrees with leptalacantha in the nakedness of the upper surface, it 
differs in nearly every other character and is certainly not nearly aUied to that species. 
It is equally distinct from the other Asterinas of Tropical Australia. 

ECHINASTERID^ 

Echinaster luzonicus.' 

OikUia Lugoniea Gray. 1840. Ann. Mag. Nat. Hist, 6, p. 282. 
Bchinatter Ixuonicus MQller and TroeclieL 1842. Syst Ast., p. 23. 

(Plate 10, Figures 2 to 4.) 

This is perhaps the most common sea-star of the Torres Strait region, for while it 
is not nearly so abundant at Mer as Ldnckia Icmgaia, it is abimdant at Thursday Island 
(along the north shore), where the blue Linckia does not occur at all. It was also found 
at Erub and at Badu. At Thursday Island nearly all the specimens were rusty-red, speckled 

^A^1Kf1»«naked, in reference to the smooth, bare condition of the abactinal surface. 

' See Fisher, 1019, pp. 426 to 435, for a most important discussion of Echinaster and OthUia and some of their 
oomponent species. 
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with blackish, aud becoming very dark at tips of rays (pi. 10, figs. 2 and 3). In some speci- 
m^is the speckling has increased to such an extent that ihe rusty-red is concealed and 
the g^ieral color is a deep olive-brownish more or less closely approaching black. In all 
specimens, however, the actinal furrows and more or less space on each side are reddish 
flesh-color. At Badu the color seemed a little darker than that of most Thursday Island 
specimens. At Erub and Mer the coloration is very dark, usually appearing black abactin- 
ally when in the water. It is not, however, at aU purple. When placed in the preserving 
fluid (formalin+corrosive sublimate), these dark specimens became rusty red. Preserved 
specimens show great diversity of color, ranging from bright yellow-brown or dull greenish 
yellow through various shades of brown to almost black; many of the darker specimens 
have a distinctly reddish cast. There is not in any case a trace of purple. 

Great diversity is shown by this species in the number of rays. Of 144 specimens 
examined at Thursday Island, 80 had 5 rajrs and 64 had 6. At Mer a 7-rayed specimen 
was found, and such individuals seem to be common in the Philippines, as there are several 
from those islands in the Museum of Comparative Zoology collection. As a rule, 5-rayed 
individuals have a single madreporite and 6 or 7 rayed specimens have 2, but occasionally 
a 5-rayed specimen has 2, while one with 6 rays may have 3. The madreporites are always 
small, though high and rather conspicuous for that reason. Abnormal arrangements of 
rays occasionally occur, and 2 foimd at Thursday Island are of considerable interest. In 
one of these an extra ray had grown out from the dorsal side of the basal half of a normal 
ray and overlay it for some distance, though it was both shorter and narrower. A still 
more remarkable case (plate 10, fig. 4) is that of a ray in a half-grown 6-rayed specimen, 
which had budded out a new ray on each side near the middle; the ambulacral furrows 
of the buds are continuous with ike main furrow. 

The most interesting material obtained at Mer is that which shows beyond question 
that this Echinaster reproduces by autotomy exactly as does Linckia guildingii. This 
might have been inferred perhaps from the irregularity in the number of madreporites 
and of rays, and the tendency of the latter to be unequal, but evidence has hitherto been 
lacking. At the Murray Islands, however, six distinctly ''comet" forms were collected; 
the first is a ray 33 mm. long and 6 nun. in diameter, at the broad end of which are 6 rays 
1 to 2 nun. long, the lateral largest, the median smallest; a second is a ray 26 mm. long 
by 5 mm. wide, with 4 rather symmetrical rays 7 to 8 mm. long at its wide end; a third 
has the main ray nearly 40 mm. long by 6 nun. in thickness and 4 very symmetrical rays 
25 to 29 mm. in length; in the fourth, the main ray is 54 mm. by 9, while the 5 budding 
rays are about 12 to 18 mm. long; in a fifth the main ray is 66 by 11 mm. and the buds are 
25 to 35 mm. long by 9 mm. wide; a sixth is less certainly a "comet," but is notable for 
having 7 rays, the main one 44 mm. by 6 and the others 16 to 37 mm.; the probability that 
this is not a comet is increased by the fact that the shortest ray is next to the main ray 
and not opposite. A 7-rayed specimen in the Museum of Comparative Zoology collection 
from the Philippine Islands is more certainly a comet, for here the main ray is nearly 9 mm. 
in diameter (its distal terminal part seems to have been bitten off), while the 6-budded rays 
are only about 5 nun. through and are 31 to 35 nun. long. This definite proof of autotomous 
reproduction in luzonicua is important, as the phenomenon is not otherwise known in 
tiie Echinasterids. 

The identification of my Torres Strait material has forced me to face the question 
of the validity of the five species of Echinaster known as eridaneUa, fallax, luzanicus, pur-- 
pwreusj and vestUus^ for the probability that they all refer to a single species has been 
increasing with the accumulation of material and knowledge. Fortunately, Savigny's 
(1809) superb figures of purpureus enable us to fix that species perfectly, for Gray himself 
names those figures in his Sjmopsis (1866). De Loriol refers specimens from Mauritius 
to that form and says the color is a very deep red-piuple. There are specimens in the 
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Museum of Comparative Zodlogy from Zanzibar and Mauritius which agree so perfectly 
with Savigny's figures that I do not hesitate to call them purpureus, even though their 
color is now, after a sojourn in alcohol of half a century, an indistinctive dusky gray. 
The best of these was examined by Perrier and labeled by him pestituSy so I think we can 
safely relegate that ill-described species to the synonymy of purpureus. There seems to be 
no reasonable doubt that faUax is the same thing, as has been generally assumed. In regard 
to luzanicuSj it is clear that Gi^ay supposed it to be distinct from purpureus and points out 
its longer rays and its reddish-brown color as marks of distinction. Now, it is obvious, 
when the Torres Strait sea-star is compared with specimens from Mauritius, that they 
are not strictly identical, and for the present I think it is best to keep them separate, using 
purpureus as the name for the western form and luzonicus for the eastern. As for eridaneUa, 
it is imdoubtedly a synonym of luzonicus. Regarding the generic name, I think it possible 
that the species of the tropical American seas and those of the Indo-Pacific region are not 
all Echinaster in a strict sense, but I have not been able to find a satisfactory line betwe^i 
OthUia and Echinaster, so I am not using the former name. Very likely a careful revision 
of the family will result in the satisfactory definition of each group, with the use of 
both names. 

The differences between E. luzonicus and E. purpureus may be expressed as follows: 

R « 6-7 r and 5.5-6.5 br, with rays terete but stout; adambulacral plates oommonly without a subambu* 
lacral spinelet near marginal apinelet, so there is a wide hue space, with or without spinelets, 
along the actinal surface of ray eadi side of the furrow (well tibawn in Savigny's figures); 
actinal qMnelets few and relatively large. Color red-purple or deep purple, the cobr DMNne or 
less retained or becoming ashy when dry. Found from Zaniibar to the Red Sea and at Mauritius B. purpureu$ 

R « 7-10.5 r and 7-10.5 br, with rays more cylindrical and often very slender; adambulacral plates com- 
monly with a distinct subambulacral apinelet, near the margin, so there is no conspicuous bare 
area on eadi side of the furrow; actinal spinelets rather numerous and small Color rusty or 
red-brown, or in life, dark olive-brown and even almost black, but with no trace of purple; 
preserved specimens some shade of yellow-brown, brown, or dark red-brown, sometimes with 
a green east Found from Ceylon and the Philippines to northwestern Australia, Torres Strait, 
New Britain, and even New Caledonia^ B. luMonicuM 

Whether these differences are entitled to be considered specific remains to be deter- 
mined. They are certainly not as yet perfectly constant or firmly fixed. 

About the Torres Strait islands, Echinaster luzonicus occurs exposed on sandy or even 
muddy flats in shallow water, often where considerable "eel-grass" (Posidonia) is growing. 
When removed from the water they contract perceptibly, and water is forced from the anus 
in a stream 25 to 50 mm. high, reminding one of the ejection of water from the respiratory 
tree of a holothurian. This naturally suggests that the so-called '^rectal gland'' is in 
reality a respiratory organ of much importance. 

METRODIRID/E. 
Metrodira subulata. 

Gray. 1S40. Ann. Mag. Nat. Hist, 6, p. 282.— Eoehler. 1910. Ast et Oph. des ties Aru et Eei, p. 284; 
pL zv, fig. 3; pi. zvii, figs. 3, 5.— Indian Mus. Ast. p. 172, pi iv, figpi. 1, 2; pi. xviii, fig. 0. 

Koehler's very full and well-illustrated accounts of this remarkable sea-star leave 
nothing for me to add, since we did not meet with it in Torres Strait. The Challenger, 
however, took a specimen near Wednesday Island, and according to Bell the Alert collec- 
tion contained specimens from ''Flinders, Clairmont; Alert Island, 7 fathoms.'' As near 
as I can interpret these localities, from Dr. Coppinger's notes and other parts of the Alert 

> BeD (1899, p. 138) records (with that brevity on which he frequently prides himself but which is very trying 
for his colleagues in search of information) both E. purpureus and E. eridandla in Dr. Willey's collection, but be does 
not say how he distinguishes the two. This is unfortunate for in at least one case he has identified as B. purpureui 
the veiy different Metrodira eubulata (q.v.), and I do not think the true B. purpureus occurs on the coast of New 
Guinea or in the islands to the east thereof. 
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Report, aided by a good map, they are Flinders Island (a little south of latitude H^ S.) 
and Clairmont Island (north of lat. 14° S.) and either Albany Island near Cape York or 
the Alert Rocks near the western end of Prince of Wales Channel. If one could feel sure 
of the identification of the specimens, this would be most interesting. For Metrodira seems 
to be most common in the Bay of Bengal and extends from Ceylon and the Andaman 
Islands, southeastward to the Aru Islands and Torres Strait. If the Alert also found it on 
Clairmont and Flinders Island, there would be reason to believe it is extending its range 
throu^ Torres Strait and down the coast of Queensland. But, unfortimately, I can not 
feel sure that these Alert specimens were Metrodiras, for there lies before me indisputable 
evidence that BeU is not familiar with this sea-star. Among specimens received by the 
Museum of Comparative Zoology from the British Museum in exchange in 1907, and labeled 
by Bell himself, are two fine Metrodiras from Holothuria Bank, northwestern Australia, 
which are identified and labeled as Echinaster jmrpureua! In his report on the Echinoderms 
of northwestern Australia (1894, Proc. Zool. Soc., p. 392), Bell lists both Metrodira svbulata 
and Echinaster purpureus without comment; that there was no sharp distinction between 
the two in his own mind seems very evident. The larger of the two specimens from Holo- 
thuria Bank has R =70 mm. and would seem to be the largest Metrodira as yet reported. 
Nothing is recorded of the color in life or of the habits of this sea-star. I follow Fisher 
(1919) in placing the genus in a family by itself, as I do also in the case of the two following 
forms, but I can not avoid the fear that we are emphasizing differences too much, rather 
than relationships, in thus multiplying families. 

ACANTHASTERID/E. 
Acanthaster planci. 

Asterias planci Lmn6. 1758. Syst, Nat. ed. x, p. 823. 

Aeanihaster eckMtes Ddderlein. 1896. Jena Denksch., 8, p. 320, pL xxi, figpi. 2-7. 

Aeanihaster planci VerrilL 1914. Shallow-water Starf. N. Pac. coast, p. 364. 

It was quite a surprise to find this extraordinary sea-star at Mer. Only 3 specimens 
were seen, the largest 400 mm. across. One had only 14 rays, but each of the others had 16. 
The color in life was bluish-gray with the spines reddish at tip; the change from gray to 
red is not abrupt but gradual, apparently due to increasing amounts of rusty-red pigment 
in the skin. In some specimens only the tips of the spines are red, but in others that color 
extends downward towards or even to the base; if it spread further in the dorsal skin, we 
should have red individuals, such as those Ddderlein records from the Riu-Kiu Islands. 
The spines of the lower surface are dull reddish-purple and the feet are white or pale yellow- 
ish. The disk and the sides and upper surface of arms basally are covered by the dull 
reddish-purple or brownish papuke. The entire coloration harmonizes so well with the general 
coloring of the reef that, in spite of its large size and remarkable spines, this sea-star is very 
inconspicuous and I doubt Dot is often overlooked. Those found at Mer were on the surface 
of the reef and not under rocks or coral slabs. Study of the 31 specimens in the Museum 
of Comparative Zoology from various localities extending from Zanzibar and the Arabian 
Gulf on the west to the Society and Hawaiian Islands on the east (including Warrior Reef, 
Torres Strait, as well as Mer) has not enabled me to recognize more than a single species 
of Acanthaster,^ but I have not seen specimens from Mamitius. Ddderlein, however (1896), 
had six Mauritius specimens, and after comparing with East Indian material, only recog- 
nized 1 species. De LorioFs account and figures of the Mauritius form (1886, Mem. Soc. 
Phys. Hist. Nat. Geneve, 29 , No. 4, p. 6, pi. xii) are very important; his colored figure, 
however, is probably based on a dry specimen. 

> I hftve never seen specimens from the weetem coast of America, where a second spoden (dUm) occurs, nor 
would I seem to question the validity of A. breviapintu Fidier. 



Digitized by 



Google 



102 THE ECHINODERMS OF TORRES STRAIT. 

VALVASTERID/E. 

Valvasler spinifera ^ sp. nov. 

(Plate 6, Figaro 6; Plate 33, Figiues 8 and 9.) 

R in life, 55 mm.; in dry specimen, 50 mm.; r in life«20 mm., dry »15 mm.; br in 
life 22 mm., dry, 16 mm. In life, R -2.75 r or 2.5 br. ; dry, R «3.3 r or 3.1 br. Disk large, 
rather flat, but slightly elevated; median basal part of each ray higher than center of disk 
or sides or tip of ray; terminal part of each ray quite flat. Abactinal skeleton closely and 
irregularly reticulated, the papular areas ill-defined, with 2 to 5 papul® in a group; some- 
times the papulae appear to be single; skeletal plates more or less distinctly carinate, bearing 
on the carina (which is straight, curved, or angular) one or more spinelets, a millimeter 
long, more or less; there are about a hundred spinelets to each square centimeter of surface; 
a thin but evident membrane or skin covers the entire skeleton, so that in life the spinelets 
are somewhat sacculate; the membrane is not granular, though there are a few widely 
scattered granules on it; very rarely a spinelet is replaced by an erect 2-valved pedicellaria 
with bent tip, the valves rather wider at tip than at base. Superomarginal plates about 
16 in each series, not well-defined, except near tip of ray; each distal plate is covered by 
well-spaced pointed granules, with one larger, thick, blunt spinelet on outer comer; prox- 
imally the plates are more spiniferous, with larger spinules and often one or more stout, 
slightly ciu*ved, pointed spines near center; in each series, from 1 to 6 plates have the 
entire center occupied by the enormous vaJvate pedicellarise characteristic of the genus. 
Terminal plate sniall, inconspicuous, granulose. Madreporite 2.5 nmi. across, rather ele- 
vated, about 5 mm. from center of disk. 

Inferomarginal plates apparently a little more numerous than those of the upper 
series (17 to 19) ; they are similar, but lack the big pedicellariae, and the presence on them 
of large spines is most irr^ular; the distalmost half dozen or so commonly have a big 
(relatively) conical central spine; near middle of ray there are often 2 big, flattened, bluntly 
pointed spines on a plate, and basally 2 or 3 such spines are commonly present; but many, 
perhaps most, of the inferomarginal plates carry no large spines. ActinolatenJ plates in 
regular but ill-defined series; proximally there are 4 series, but not even the one adjoining 
the adambulacrals reaches clear to the tip of the ray; these plates typically carry at the 
center a broad, flattened, truncate spine, 2 nmi. or more in length, and around it 3 or 4 
much smaller, sharply pointed spinelets; on many plates, however, the large spine is greatly 
reduced in size or is quite wanting. 

Adambulacral plates with a furrow-series of 5 slender, cylindrical spinelets and a large 
subambulacral spine; the furrow spines may be subequal or the lateral ones may be more 
or less noticeably shorter; distally the number drops to 4 and then to 3; the subambulacral 
spine may be as large, flat, and blimt as the central spine of an actinolateral plate, but 
often it is much smaller, less flattened, and more pointed; besides it there are a few weU- 
spaced, much smaller spinelets on the surface of the plate, and proximally one of these 
spinelets may be replaced by a big, erect, 2-jawed pedicellaria, but such pedicellari® are 
by no means common. OraJ plates each with 9 marginal and 2 or 3 suboral spines, of a 
size and arrangement comparable to those on the adjoining adambulacrals. Tube-feet 
in two series. 

Color in life, a brilliant and well-nigh indescribable combination of green, purple, 
red, and white above (pi. 6, fig. 6) and light yellowish with some irregular red markings 
orally. The dry specimen is dull yellow with blotches and markings of duU red still evident 
on the upper side and here and there a deep orange-yellow spot, while the lower surface 
still bears traces of its red markings. 

^ Spinifenu ^he&rmg spines, in referenoe to the spiny character of all the skeletal plates. 
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Holotype: M. C. Z. No. 2336; underneath a coral slab, on the southwestern reef, 
Mer, Murray Islands, Torres Strait, October 25, 1913. 

The huge marginal pedicellarise and the brilliant colors combine to make this perhaps 
the most remarkable sea-star foimd at Mer. It is obviously closely allied to the only 
species of the genus previously known, V. striatus of Maiuitius and Hawaii. It differs 
from that species not only in the coloration but in the character of the dorsal surface, which 
shows no indication of regular reticulation and is much more uniformly covered with small 
spinelets. The furrow spinelets of the adambulacral armature seem to be somewhat differ- 
ently proportioned and arranged, but without actual comparison of specimens it is hard 
to know how real this difference is. Specimens of Valvaster are so rare in museums as yet 
that we know nothing of the extent of diversity within a species. Nor do we know anything 
whatever as to the geographical distribution of these remarkable sea-stars, save that speci- 
mens have been taken at Mauritius and one has been found at the Hawaiian Islands, 
off the south coast of Oahu, in 14 fathoms. 

PTERASTERIDiE. 
Retaster insignis. 

Sladeii. 1882. Jour. Linn. Soc. ZooL, 16, p. 200.— 1889. ChoUenger ABt., p. 482, pL Ixxvi, figpi. 3, 4; pL Izxvii, 
figis. 11, 12. 

This species was found in Torres Strait by the Alertj by the ChdUenger and by Semon, 
and it was therefore a great source of regret to me that we did not meet with it. Doderlein 
thinks it is identical with R. cnbro^m of the East African coast, but Fisher has compared 
specimens of the two species and says (1919) that they seem to him to be perfectly distinct. 
In any case, however, since Dr. Coppinger, of the AUrtj took specimens at Port MoUe, 
Retaster seems to have extended its range through Torres Strait down the eastern coast 
of Queensland for some 700 miles at least. I do not believe that the supposed record from 
Port Jackson is reliable, as Whitelegge has not seen the species there, nor did either the 
TheHs or the Endeavour obtain any specimens along the coast of New South Wales. Doder- 
lein lists Retaster from Samoa, thanks to a specimen in the Godeffroy Museum, but here 
too confirmation is needed. 
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OPHIUROIDEA. BRITTLE^TARS. 

The ophiuran fauna of Torres Strait is exceedingly rich, but so many of the 
species hide themselves in the crannies of corals and of coral rock, they are easily 
overlooked, and general collectors are apt to pass them by. Thus the Challenger 
naturalists gathered only half a dozen species, and such zealous collectors as 
Coppinger and Semon did not uncover more than a small fraction of this very 
interesting fauna. The Alert collection contained 9 species, only 1 of which was 
taken by the Challenger^ while Semon gathered 14 species, 3 of which were foimd 
by the Challenger and 5 others by the Alert. The only brittle-star common to all 
three collections is the symbiotic Ophiomaza cacaotica^ which we also found on sev- 
eral occasions at Mer. Of the other 19 species known from the region in 1913 we 
found only 8, but we discovered 14 species new to science at the time* and 37 others 
not previously recorded from Torres Strait. 

There are, then, no fewer than 71 brittle-stars now known from this restricted 
area, but I have no doubt many additional species will be found by the next col- 
lector interested in the group. Most of the species are found associated with coral, 
or under fragments on the reef-flat. Little effort has yet been made to collect mud- 
loving species or those living on ''weedy" bottoms, and very few of these forms are 
as yet known. Of the 71 species, 18 or a full quarter belong to the tropicopolitan 
genus OphiothriXy the most perplexing group in the whole class. About a third of 
the 18 species are ill-defined and of more or less doubtful status, and the material 
at hand, even taken in connection with experience on the Torres Strait reefs, does 
not enable me to undertake an adequate revision of the genus. The family Ophio- 
comidse is represented in the Torres Strait region by 16 species, and in this case 
sufficient material is at hand to enable me to give a complete revision of the family. 
But such a revision is much less difficult and much less useful than a revision of 
Ophiothriz would be. 

Unlike the sea-stars, brittle-stars are commonly more or less gregarious, and 
where one specimen occurs others are almost sure to be found. Of the 59 species 
we collected, about half were common or abundant, and half a dozen of these 
swarmed wherever conditions were suitable. In most cases, however, a given 
species occurs only in a particular habitat, and those which occur near the shore- 
ward side of the reef-flat are wanting near the outer edge of the reef. Very few 
brittle-stars occurred among living corals, but the dead portions of clusters of 
Seriatopora swarmed with individuals of many common species. Every coral 
fragment or piece of rock large enough not to be moved about by ordinary tides is 
a shelter for brittle-stars, and if the shelter is large and has been undisturbed for 
some time, many species will be found together there. Of the brittle-stars which 
were found but once, it is safe to say all are small, inconspicuous species, living in 
the crannies of dead corals and rock fragments, and the failure to secure more 
specimens is as a rule due rather to their secretiveness than to their actual rarity. 

' See H. L. Clftrk, 1915. Catalogue of Recent Ophiunns. Mem. M. C. Z., tS, p. 165-376, pla. 1-20. 
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A few species, however, as Ophiocoma pica and Ophiomastix asperula, seem to be 
really rare, for in spite of their conspicuous character and of special effort being 
made to find them, very few individuals were found. Brittlenstars are much more 
active than seanstars and are much more disposed to avoid bright light. Overturn- 
ing of their shelter, or breaking up of a coral cluster, leads at once to active flight 
in the effort to reach another shelter. In activity of movement and ability to escape, 
the magnificent Ophiomastix janualis is facile princepSf and the capture of an 
uninjured specimen requires quickness and skill, much helped by experience. 

TRICHASTERID^ 

Euryale aq>era. 

LuDArek. 1816. Anim. a. Veri.» $, p. 638. — ^DOderlein. 1911. Japan. Eiuyabdy p. 66, pi. 6, fi^i. 7, 7a. 

This characteristic East Indian basket-fish ranges from Okinawa, in the Riu Kiu 
Islands (lat. 26"" N.) to Double Island Pomt, Queensland (lat. 26"" S.). The Challenger 
found it near Wednesday Island, in 8 fathoms, but we did not find it near Mer. As it is 
known from the Am Islands and is not known from any point on the north coast of New 
Guinea or east of that island, it would seem to be one of those species which has passed 
through Torres Strait in the southward extension of its range. Doderlein (1911) lists it 
from West Australia, no doubt on the strength of Studer's (1884) record of two young 
specimens taken by the Gazelle in 50 fathoms off Dampier's Archipelago. But it must be 
remembered that these specimens were very young (disks, 5 to 8 mm. across) and neither 
q)ecific nor generic characters are clearly indicated at such an age. 

OPHIACANTHIDit 
Ophiacantha confusa. 
KooUer. 1006. iStfto^o Oi^ litt, p. 69, pL Yii, figs. 9-11. 

This species was described originally from a single specimen taken in 20 fathoms at 
the island of Salibabu, Dutch East Indies, and I refer to it two small ophiacanthas taken 
from a piece of dead coral far out on the southwestern reef at Mer, October 27, 1913. 
Eoehler's specimen had the disk, somewhat damaged, 3 mm. across and the arms 18 mm. 
long; the individuals from Mer are of the same size. The spinules of the disk terminate in 
much longer teeth in the Murray Island specimens than those shown in Eoehler's figure, 
and the ends of the radial shields are not completely concealed. The chief difference, 
however, is in the basal under arm-plates which are diamond-shaped and not at all oblong, 
as shown in the published figure. These differences seem to me too trivial to be considered 
as due to anjrthing more than ^'individual diversity'' in the brittle-stars and the ^'personal 
equation" in the observers. In life, the specimens from Mer had the disk pale greenish 
and the arms banded with lighter and darker brown; the dry specimens are pale brown and 
whitish, with the banding of the arms barely indicated. 

Ophiacantha discoidea. 
Lyman. 1879. BuD. M. C. Z., 6, p. 67, pi. xr, figs. 406-407. 

(Plata 12, Figure 4.) 

This is another little-known species taken by the Challenger in the Arafura Sea, at a 
depth of 49 fathoms. It was not taken by the Stboga and so far as I can discover has not 
been met with since the Challenger found it. We took 4 specimens with a tangle off the 
west reef at Mer, in 4 to 5 fathoms of water, October 7, 1913. The smallest specimen has 
the disk less than 2 mm. across and, of course, is not certainly identifiable. The largest 

8 
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(pi. 12, fig. 4) had the disk a little over 5 mm. across in life and the arms about 33 nmi. 
long; dry, the disk is less than 5 mm. in diameter and the arms are all broken. The brown, 
bluish, and white coloration, so attractive in the living animal, is entirely lost in the dingy, 
pale brownish preserved specimens. In life, these brittle-stars were quite active, but they 
did not long survive their capture and transportation to the laboratory. In the largest 
specimen the thorns surmounting the disk stimips are fewer, longer, and themselves more 
thorny than in the smaller individuals. This may be a growth-change, but it is so marked 
that it is more probably indicative of individual diversity. This Ophiacantha is easily 
distinguished from the preceding species by the shorter, smoother, more opaque arm-spines, 
the larger upper-arm plates, the smaller adoral plates, and the very different disk-stimips. 

AMPHIURID/E. 
Amphiura microsoma. 
H. L. Clark. 1016. Mem. M. C. Z., 9S, p. 228, pL 5, fi^k 5-7. 

This is a rather aberrant member of the genus, somewhat allied to Ophionephthys, but 
as only two specimens are known, little more can be said at present. They were taken from 
a piece of coral brought up on the tangle from 4 to 5 fathoms of water, off the northwestern 
reef at Mer, October 7, 1913. They lived for some hours at the laboratory and after dark it 
was noticed that they exhibited a remarkable degree of phosphorescence when irritated. 

Amphiura septemspinosa. 
H.L. Clark. 1016. Mem. M. C. Z., «5, p. 231, pL 4, fi^k 13, 14. 

(Plate 13, Figuie 3.) 

This very pretty little brittlenstar was found in a crevice of a coral fragment on the 

southwestern reef at Mer. The colored figure shown on plate 13 is twice natural size, but 

shows well the colors in life, save that the general effect is a little redder than was the 

ophiuran itself. While presumably this specimen was immature, specific characters are 

already well marked. 

Amphiocnida dilatata. 

Opkiocnida dilatata Koehler. 1005. Stboffa Oph. litt, p. 30, pi. sdi, figs. 2-4. 
Amphiocnida dHaUUa H. L. Claric 1015. Mem. M. C. Z., 25, p. 236. 

(Plate 16, Pigupe 7.) 

This interesting and peculiar brittle-star was previously known only from four widely scat- 
tered stations in the Sulu Archipelago, Celebes, and the Aru Islands. A single specimen was 
found at Mer, in a cranny in the corals of the southwestern reef October 23, 1913. The pecu- 
liar shape of the arms was noticed in life and the unusual coloration also attracted attention. 

Ophionephthys octacantha. 
H. L. Clark. 1015. Mem. M. C. Z., S5, p. 230, pi 0, figs. 0, 10. 

(Plate 15, Figure 3.) 

The pretty coloration of this curious brittle-star has changed greatly since it was 
first taken. The striking blue bands on the arms have become blackish, and the brown and 
yellow shades have lost their brightness. The arms were very brittle in life and not one 
was complete when the specimen was found under a stone on the sand flat southwest of 
Friday Island, Torres Strait, September 13, 1913. 

Amphipholis squamata. 

A^teriaa Bquamata delle Cbiaje. 1828. Mem. Anim. s. Vert. Napoli, 9, p. 74. 

Amphipholia squamata Verrill 1800. Trans. Conn. Acad., 10, p. 312.— H. L. Clark. 1004. Bull. U. 8. Fish 
Comm., 1002, p. 660, pi. 6, figs. 33, 34; pi. 7, figs. 43, 44. 

The discovery of this cosmopolitan species on the reef-flat at Mer was quite a surprise. 
It was not common, only four specimens being found altogether, but these are not dlstin- 
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guishable from specimens of the same size from Em*ope or the United States. The species 
was not previously known from the Torres Strait region, but it is known from New Zealand 
and the Kermadecs. Its occurrence at Mer makes one more than ever suspicious of the 
validity of A. australiensia, which I (1909a) described some years ago from the coast of 
New South Wales. There is certainly room for grave doubts in r^ard to the validity of 
several nominal species closely allied to sqiuimata, and a critical study of the group needs 
to be made. The specimens found at Mer were discovered under rocks on both the south- 
eastern and southwestern reef-flats. In one case the brittle-star was on the underside of 
the rock and in another it was on the back of an Ophiocoma! The latter position was 
probably accidental, perhaps the result of the currents caused by the overturn of the rock. 

Amphiodia brocki. 

Amphiura hroeki D6derlein. 1S96. Jena. Denkschr., 8, p. 286, pi. xv, figs. 6, 60. 
Ampkiodia hroeki H. L. Clark. 1915. Mem. M. C. Z., S5, p. 249. 

The two specimens on which this species is based were taken by Semon, and, like all his 
ToneB Strait material, were labeled simply '' Thursday Island," but the exact locality where 
they were taken is not known. We found no specimens which could be considered conspecific. 

Amphiodia mesopoma. 

H. L. Clark. 1916. MeoL M. C. Z., SS, p. 247, pi. 6, figs. 11, 13 (not 12 and 14).— 1918. Bull M. C. Z., 6$, 
p. 2S7, pL 3, fig. 7. 

This is one of the few echinoderms which occur in Torres Strait and also on the south- 
em coast of Australia. Of course, it may be found to have, like Luidia maculata, not only 
a circumaustralian distribution but a northward range throughout the East Indies. Cer- 
tainly the East Indian species, ochroleuca, is nearly related. The only Torres Strait speci- 
men of mesopoma which I have seen was taken from under a rock in a few feet of water 
near shore on the east coast of Badu, November 1, 1913, by my fellow collector, Mr. Frank 
A. Potts. It is the holotype of the species. My friend Mr. J. Gabriel, of Melbourne, 
has found what seems to be the same species not uncommon near Westanport, Victoria. 

Amphioplus parviclypeus. 
H. L. Claric 1915. Mem. M. C. Z., gd, p. 255, pi 7, figs. 5-8. 

The holotype of this well-marked species is unique. It was taken on the underside 
of a coral fragment in 5 to 6 feet of water, at Badu, November 1, 1913, by Mr. 
Frank A. Potts. 

Amphioplus relictus. 

Opkiapkraffmiua affinia Duncan. 1887. Jour. Unn. Soo. Zool., iSl, p. 89, pL yiii, figs. 4-6 (not Ampkiura affinU 

Studer, 1885, which is also an AmphiopluB). 
Ainpkitara rdkia Koehler. 1898. Bull ScL, SI, p. 68, pi iv, figs. 37, 38. 
AmpkiapiM roUettu H. L. Clark. 1915. Mem. M. C. Z., iS3, p. 256. 

A single very small specimen of an Amphioplus, 2 mm. across the disk, was dredged 
by us off Goode Island, Torres Strait, in 2 to 3 fathoms on September 13, 1913. So far 
as can be determined from so young an individual, it seems to belong to this Indian species. 
Duncan's specimens were from the Mergui Archipelago, while Koehler's were from the 
Andaman Islands and the Ganjam coast. But the Siboga found the species common at a 
number of widely separated stations in the East Indies, and its occurrence in Torres Strait 
is not at all improbable. 

Ophiactis delicata. 
H. L. da^ 1915. Mem. M. C. Z., «5, p. 260, pL 11, figs. 9, 10. 

It is rather curious that the unique holotype of this species was found on a comatulid 
{Comanthtis annulatum) when it was taken from the sea and placed in a bucket. It is prob- 
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able, ther^ore, that it is commensal, but althou^ we examined scores of the comatulid, 
no other examples of the brittlenstar were seen. Its nearest allies in the genus seem to be 
0. noma from Fiji and the Kermadecs, and 0. pterapcnna from Japan, but both these species 
are known only from rather deep water (191 to 610 fathoms). 

There is an unfortunate error with reference to the habitat in my original account of 
this species. By a slip of the peUf the depth ** 18 fms.'' is inserted, whereas the comatulid 
on which this specimen of Ophiactis occurred was found far out on the southwestern reef- 
flat near extreme low-water mark, on October 27, the last day of collecting at Mer. Our 
only collecting at 18 fathoms was done two weeks earlier by a Japanese diver, when the 
holotype of 0. luteamaeiUata was found. 

Ophiactis hemiteles. 
H.L.CIa^ 1016. Mem. M. C. Z., «5, p. 262, pL 10, fici. 7, S. 

(Plata 16, Figure 1.) 

When this handsome brittle-star was extricated from a fragment of coral rock on the 
southwestern reef at Mer, October 2, 1913, it was supposed to be an Amphiura, and the 
correct genus was not determined until the specimen was in Cambridge. The long, taper- 
ing arms with their numerous, slender arm-spines are most unlike typical OphiactiSf but 
the single large tentacle-scale and the mouth armature are very characteristic. Unfortu- 
nately, the specimen autotomously ruptured its arms while the colored drawing was being 
made and the preserved specimen retains little of its original beauty. The species is an 
isolated one, not nearly related to any other member of the genus. 

Ophiactis luteomaculata. 

H.Ii.aari[. 1916. Mem. M. C. Z., £5, p. 263, pL 11, fi0L 7, S. 

(Plate 13, Figure 6.) 

Althou^ the holotype was found in a sponge, in 18 fathoms of water, off the north- 
western reef at Mer, we found no other specimens anjrwhere in Torres Strait. But the 
Endeavour y 11 miles southeast of Ballina, New South Wales, in 27 to 29 fathoms, collected 
a fine series of sea-urchins (Prionocidaris austrdlis)^ among the spines of which this odd 
little brittle-star seemed to be quite common. The smallest specimens had 6 arms and 
were clearly reproducing by fii^on, but the adults were symmetrically pentamerous 
like the type. The orange-colored radial shields are a good distinguishing mark for living 
specimens, but unfortunately the color is fugitive and is wanting in preserved material; 
but a dark spot or band at the middle of the larger arm-spines seems to be a persistent 
characteristic marking. 

Ophiactis modeeta. 

Brook. 1888. Zeits. f. w. ZooL, 47, p. 482.— Ddderiein. 1896. Jena. Denkschr., 8, pi xv, figs. 5-5&. 

This species was originally described from Amboina, but Semon took two specimens 
of Ophiactis near Thursday Island which Doderlein refers to it. We did not meet with it. 

Ophiactis savignyi. 

OpMoUpU moignyi MQlIer and Troeohel. 1842. Syst. Ast., p. 95. 

OpkiaOU mwignyi LJunginaii. 1867. Ofv. KongL Vet.-Akad. Fdrh., tS, p. 323.— Ltttken. 1859. Add. ad 
Hist Oph., pt. 2, pL iii, figs. 7a, 76. 

This tropicopolitan species is common in Torres Strait, especially in red and yellow 
sponges. It is less common where sponges are infrequent, but at Mer it was sometimes 
common in the dead organ-pipe coral {Tvbipara). 
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OPHIOTRICHID^ 
Ophiothrix belli 

IXkierlein. 1896. Jena. Denkachr., 8, p. 2d2, pl.*xyi, fi^B. 14, 14a. 

This species is based on a single specimen from Thursday Island, and as it belongs 
to the perplexing langipeda group, its validity is not unquestionable. We found no speci- 
mens to refer to it, and in the vast Siboga collection Eoehler found none. 

Ophiothrix demessa. 
Lyman. 1861. Proe. Boaton Soo. Nat. HiBt., 8, p. 82.— Koehler. 1905. Siboga Oph. litt., pi. iz, fi^i. 5, 6. 

The discovery of this species at Mer is of no little interest, because it is essentially a 
Pacific species, the Hawaiian Islands being the type locality. It is known also from the 
Society and the Gilbert Islands, and even from the East Indies, for the Siboga found it 
at Obi Major and at the eastern end of Timor. Koehler (1907) reports specimens in the 
Paris Museum from the Red Sea, Madagascar, and the Seychelles. 

It is rare at Mer, only two specimens being foimd there, and both of these were on 
the southeastern reef-flat under rocks. On December 10, 1913, I foimd a single specimen 
on the under side of a rock-fragment on the shore reef near EQlo, Hawaii, and my field- 
notes on this individual read: '^ Colors in life: disk gray; arms red and white banded, 
transversely; general effect red. Much changed in drying. Supposed to be an amphiuroid 
when taken; habit and habitat most un-Ophiothrix-like.'' 

Ol^iothrix dyscrita. 
H. L. Clark. 1915. Mem. M. C. Z., fSS, p. 271, pi. 13, fig. 3. 

Although Bell (in Herdman, 1904, p. 150) considers it little less than a crime to describe 
a new Ophiothrix from only immature specimens, it seemed to me better to give a name to 
the individual on which this species is based than to try to discuss it without any name. 
It certainly is not identical with any species now known, so far as I can see, and in order 
that it may have its proper place in this report a name is desirable if not essential. If, 
when the much-to-be-desired and long-needed revision of Ophiothrix is made, dyscrita 
proves to be a synonym, no harm is done by the temporary use of the name. The holotype 
of dyscrita is a very small individual which was found on the same sponge with the holotype 
of Ophiactis ItUeomaculata, which was brought up by a Japanese diver from 18 fathoms 
off the northwestern reef at Mer, October 13, 1913. The color in life was pale purple above, 
whitish beneath. The very long, slender arms, ten times the diameter of the disk, attracted 
immediate attention, because they contrasted so markedly with the relatively short arms 
of 0. steUigera, occurring on the same sponge. 

Ophiothrix galateae. 
LQtken. 1S72. Or. Kongl. Danake Vid. Sebk. Forii., pp, 90, 108. 

Eoehler (1907) lists a specimen of this dubious species as from Thursday Island, 

but he gives no further data. 

Ophiothrix hirsuta. 

MQller and TrosdieL 1842. Syst. Att., p. 111.— Dunoan. 1887. Jour. Linn. Soe. ZooL, il, pi. iz, figs. 18, 
19 (as O. variabiliB). 

I seriously question the validity of this species. Certainly no adequate distinction 
between it and longipeda has yet been made, and I doubt if any exists. Further study on 
the reefs of the East Indian region is necessary before we can decide whether longipeda 
is a protean species, different forms of which have received different specific names, or 
whether there really is a group of nearly allied but distinct species of which longipeda is 
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a type. Specimens of Ophwtkrix regarded as hirauta have been recorded from Zaniibar 
and the Red Sea on the west to the Riu Kiu Islands and northwestern Australia on the 
east and south. At Mer, one long-armed Ophiathrix was taken, which I identified and 
have recorded (IQIS, Mem. M. C. Z., S6, p. 272) as this species. 

Ophiolhnx liodisca. 

H.L. Clark. 1015. Mem. M. C. Z., «5, p. 273, pL 12, fig. 3. 

The holotype of this well-marked species was found on the underside of a coral frag- 
ment far out on the southwestern reef at Mer, on the last day of our stay, October 27, 1913. 
The remarkably flat and smooth disk is a strildng feature and the coloration is also notable. 
The pattern is well shown in the dry specimen and is more conspicuous than it was in life; 
the ground-color is pale olive, the distal tips of the radial shields with white markings; 
upper surface of arm with a narrow, median, pale-brownish strii)e, bordered on each side 
with a broader white stripe which is bounded on the outer side with a narrow dark-olive 
line. The striped arms were not noted as such in the fresh specimen, my field-notes saying 
only: ''Coloration very delicate; orange markings on upper surface of arms when seen 
through a lens." 

Ophiothrix longipeda. 

Ophiura Umffipeda Lamarck. 1816. Anim. a. Vert., i, p. 544. 
Ophiothrix Umgipeda MOlkr and TrosoheL 1842. Syti. Ast, p. 113. 

(Plate 15, Figure 5; Plate 33, Figure 1.) 

It is odd that this, one of the longest-known, commonest, and most conspicuous 
members of the genus, has never been figured hitherto. I have therefore thought it well 
to show the general appearance of a dry specimen, as photographed (pi. 33, fig. 1). The 
colored figure given by Herklots (1869, Echinod. peintes d'aprte nature, pi. 7) is so unlike 
any specimen of longipeda I have seen, either living or preserved, that the identification of 
his original seems to me dubious. 

I first saw longipeda alive August 5, 1913, on the reef at Papeete, Tahiti, where it is 
very common; my field-notes say the colors in life were pale olive-green and brownish, 
and that they changed in alcohol. At Green Island, near Cairns, Queensland, large speci- 
mens similar to those at Tahiti were common, September 6, 1913. At every place where 
we collected in Torres Strait longipeda was common, Uving under or in the fragments of 
coral rock. It is extraordinary into how small a cavity the long arms can be crowded. In 
the largest specimen noted, the disk was 37 mm. across in life, and the arms were about 
625 mm. long, but not many individuals are so large, the average size for an adult being 
20 to 30 mm. across the disk with arms 400 to 500 mm. in length. The coloration of the 
Torres Strait specimens was fairly constant, variegated yellowish and purplish, with dark 
under arm-plates and upper arm-plates speckled with bluish-purple. The blue and purple 
shades are apt to be emphasized by alcohol, but some individuals are very distinctly 
purplish-blue in life. In typical specimens the arms do not show any longitudinal stripes. 
The amount of yellow varies a good deal in different individuals and is sometimes so great 
as to be very striking; one such specimen was found near the close of our stay at Mer 
and was drawn by Mr. Grosse (pi. 15, fig. 5). 

It is very desirable that the growth-changes of this species should be worked out, but 
the material collected at Mer in September and October 1913 is not adequate for the pur- 
pose. The extent of individual and of geographical variation in arm-length and color 
also needs much more extensive study than has yet been possible. When this has be^i 
satisfactorily done, I believe longipeda will be regarded as the type of a genus, distinct 
from Ophiothrix proper, and containing several species. Meanwhile, the specific limits of 
longipeda itself are not at all definite. It seems to be a protean form of very extended 
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range, since it is reported from the east coast of South Africa, northward to the Persian Gulf 
and eastward to the Society Islands. Oddly enough, it does not occur at the Hawaiian Islands, 
nor do I know of any specimens from Samoa. The northernmost locality is Eominato, 
Japan, and the southernmost records are from Natal, and Port Curtis, Queensland. 

Ophiothrix martensi australis subsp. nov. 
(Plate 16, Figure 4.) 

The specimens of 0. martensi which I found at Mer and at Thursday Island show a 
very distinctive type of coloration by which they are readily distinguished from specimens 
from the Philippine Islands (the type locality) and East Indies. With 6 Australian speci- 
mens at hand and 15 from the Philippines, the differences have been carefully weighed, 
and it seems desirable that the Australian form should, for the present at least, bear a 
subspecific name. I have accordingly selected one indicative of its geographical relation- 
ship. Excellent photographs of australis are given by Doderlein (1896, Jena. Denkschr., 
8j pi. XVI, figs. 13, 13a), based on a specimen from Thursday Island. If these photographs 
and the colored figure given herewith (pi. 15, fig. 4) are compared with Lyman's original 
figure (1874, Bull. M. C. Z., 5, pi. iv, fig. 10), the character by which the two forms are 
distinguishable will be seen at a glance. In typical martensi there is a deep blue-piuple 
longitudinal median line on the upper side of the arm, bordered on each side by a broader 
vdiite or light-colored band or area. Judging from living specimens of australis, this lighter 
color is in life orange or orange-yellow, but all trace of yellow is lost either in alcohol or 
on drying. On the lower surface of the arm in typical martensi is a median longitudinal 
light stripe, presumably yellow or orange in life, of greater or less width, often more or less 
interrupted and broken. Now, in the southern form, the light (yellow or orange) stripes 
both above and below are so broken and irregular as to give a very different appearance. 
In typical austrcdis (pi. 15, fig. 4) the two halves of each upper arm-plate are of contrasting 
colors; if the right half of one plate is purple or deep indigo, the left half of the same plate 
and the right half of each adjoining plate is orange, and vice versa. Hence we have 
striking alternation of purple and orange (more or less bleached in preserved material) 
for a greater or less distance on the arm. Similarly on the ventral siuiace, instead of a 
median line or band of yellow, we find the two halves of each plate of alternating and 
sharply contrasting colors. In no specimen of australis that I have seen is the alternation 
of colored plate-halves perfect; another form of alternation also occurs in which alternate, 
whole plates contrast, and all our specimens show more or less of an irregular combination 
of these two forms. The specimen from which Mr. Grosse's figure (pi. 15, fig. 4) was drawn 
is one of the most typical, but many plates are imicolor, though purple and light almost 
always alternate. The difference, then, between martensi and its sub-species australis 
may be expressed thus: in martensi the colors tend to a definite longitudinal arrangement, 
while in australis they tend to a transverse arrangement in which the two contrast- 
ing colors are apt to alternate on the two sides of the arm. All of the East Indian and 
Philippine specimens are distinctly typical martensi, while our 6 Australian specimens are 
clearly australis. 

The Alert took martensi, according to Bell, at Port Curtis, Queensland, and Port 
Darwin, Northern Territory, as well as at Thursday Island. He refers to the diversity of 
color shown, commenting on a dark and a light form. These dark and light forms occur 
in both typical martensi and in atistralis, and are probably due simply to the extent to 
which the purple (or dark-colored) pigment is developed. They may perhaps be associated 
with age or with food. 

Mr. Lyman records martensi as taken by the Challenger, '^ August 7, 1874," and hence 
somewhere among the Fiji Islands. It would be interesting to know whether these speci- 
mens are typical or whether they belong to the subspecies. To judge from Bell's comments 
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on them in the Alert Report (p. 141) they are typical, but as he sajrs nothing about the upper 
surface of the arms, it is not certain. 

This very handsome brittle-star was rare at Mer, only 3 small specimens bdng found. 
At Thursday Island 2 large specimens with disks 10 to 12 mm. across were taken. The 
ground-color in life may be deep olive green or purple and the markings are orange, but 
in alcohol or on drying all traces of the orange disappear, green also tends to vanish, and 
the purple becomes more or less accentuated. In habits, marteim is secretive, all the speci- 
mens taken being dug out from crevices and cavities in the coral rock. 

Ophiothrix melanogramma. 
BeU. 1S84. AUrtR&p.,p.li5. 

No one seems to have met with this fine species save Bell, who, besides describing 
it originally from Prince of Wales Channel, Torres Strait, later (1894) listed it from north- 
western Australia (36 fathoms) and from Macclesfield Bank (35 to 41 fathoms). It seems 
odd, in view of this distribution, that the Siboga failed to find the species anjrwhere in the 
East Indies. Bell has given no figures, nor does he even mention the size of the specimens 
he has studied. 

Ophiothrix melanosticta. 

Gnibe. 1868. Jahnb. Sehks. Gee. VaterL Cultur, ^, p. 45.— Koehkn 1905. 5t&o0O Oph. litt., pL Tiii, figiL 
i-6; pL xiv, fig. 3. 

On September 13, 1913, we dredged near Goode Island, Torres Strait, in 2 to 3 fathoms, 
a little brittle-star about 2.5 mm. across the disk, which is perfectly tetramerous. The colors 
in life were bright green and red, and the specimen was prettily variegated, but after death 
the shades rapidly became paler and duller, and there is little evidence now of the former 
beaifty. The characteristic brown spots or dots are still well marked, however. The 
Museum of Comparative Zodlogy has a larger specimen, about 4 nun. across the disk and 
with arms about 20 nun. long, from Borneo, in which the green tints as well as the brown 
spots are still evident, but the red has entirely faded. The Siboga found mdanosticta at 
7 stations in the East Indies, some of the specimens having a disk diameter of 10 to 11 nun. 
Bell reports (1894) the species from northwestern Australia in 38 fathoms, and Koehler 
(1907) lists it from Port Hedland, West Australia, but it has not previously been known 
from Torres Strait. The tjrpe locality is China Sea, but Bell did not find it among the 
ophiurans from Macclesfield Bank. 

Ophiothrix nereidina. 

Opkittra nereidina Lamarck. 1816. Anim. b. Vert., iS, p. 544. 

Ophioihrix nereidina MQller and TroBohel. 1842. Syst Ast., p. 115.— Ddderlein. 1806. Jena. Denkadir., 8, 
pL xvi, figs. 16, 16a. 

(Plate 15, Figuree 2, 8, and 9.) 

The beautiful and very characteristic coloration of this lovely brittlenstar can be 
better appreciated from the figures given than from any detailed description. The young 
individiuds (pi. 15, fig. 8) have the pattern of coloration on the disk (fig. 9) much more 
sharply defined than do older ones (fig. 2). There is relatively little color diversity in the 
species, the only variations I have noted being in the exact shades of red, yellow (or white- 
ish), and blue, and in the relative proportions of these three colors. The species is conunon 
all through the East Indies, but does not seem to occur in the Pacific. It reaches the Mai- 
dive Islands and Reunion on the west, Misaki, Japan (where Matsumoto, 1917, reports 
it as common) on the north, and Fraser Island, Queensland, on the south. At the Murray 
Islands it was common, and as it was easily recognized on the reef, I noted that far out 
on the southwestern reef it was often associated with comatulids. It was conunonly found 
in and among living corals or in the crevices of large coral fragments. It is noteworthy 
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that neither the Alertf the Challenger^ nor Dr. Semon found this species in Torres Strait, 
nor did we find it anjrwhere but at the Murray Islands. It is, however, common at the 
Am Islands. 

Ophiothrix prc^inqua. 

Lyman. 1861. Proo. Boston Soo. Nat. Hist., 8, p. 83.— Eoehler. 1898. Bull. Soi., SI, pL 3, figs. 20-22. 

This species has a wide range, from Zanzibar to the Gilbert Islands, and is common 
all through the East Indies. It occurs at Sharks Bay, northwestern Australia. The specific 
characters are well-marked, but show some diversity, and there is considerable diversity 
in color, especially in the amount of reddish brown diown by the living animal. On the 
reef-flats at Mer projrinqua was quite common, but not at all abundant. It is very secretive 
and is generally found concealed in some cranny or cavity of a coral-rock fragment. In 
life it may easily be confused with small specimens of 0. longipeda^ but it seems always to 
lack the purple spotting of that species, and ordinarily the arms are very much shorter. 

Ophiothrix punctolimbata. 

Von Martens. 1870. Aroh. f. Naturg., Jhrg. 30, 1, p. 257.— Ddderlein. 1806. Jena. Denkachr., 8, pi. xvi, 
fi0B. 18, 18a. 

This is a species with which I have never met, nor does Mr. Lyman seem to have ever 
seen specimens he could refer to it. De Loriol, Ddderlein, and Koehler all think it is quite 
distinct from longipeda, but it seems to me of doubtful validity. Bell (1884) reports it 
from Port Curtis, Port MoUe, Thursday Island, Prince of Wales Channel, and Warrior 
Reef, and Ddderlein (1896) records a specimen taken by Semon at Thursday Island. The 
Siboga took five specimens in the East Indies, which Koehler assigns to punctolimbata, and 
Matsumoto (1917) records one Japanese specimen. More field-work and much larger series 
of specimens are necessary before the real status of this species and hirsuta can be settled. 

Ophiothrix riiabdota. 
H.L.CIa^ 1916. Mem. M. C. Z., «5, p. 278, pL 13, fig. 4. 

(Plate 16, Figures 6 and 7.) 

This species is of very doubtful validity, as it is very near longipeda, and it is improb- 
able that the stripes on the arm will prove a sufficiently constant mark of distinction. 
We took the first specimen at Erub, September 18, 1913, but later found a number of similar 
individuals at Mer. The yellow stripes, so well shown in figure 7, plate 15, are an easy 
recognition mark fairly well kept by preserved material. 

Ophiothrix rotata. 
Von Martemi. 1870. Aroh. f. Naturg., Jhrg. 36, /, p. 258. 

This is a species of which very little indeed is known. Zamboanga, Philippine Islands, 
is the type locality, but it can not be commonly or widely distributed in the Philippines, 
since the ChaUenger did not meet with it, nor are there any specimens in either the Semper 
or Griffin collections in the Museum of Comparative Zoology. The Siboga failed to find 
it in the East Indies, and the only records of its occurrence anywhere since it was described, 
that I have found, are those of Bell. In the A lert Report he discusses three specimens from 
Thursday Island, though he is not very sure of two of them, and ten years later (1894) he 
lists with a question mark a young specimen from Macclesfield Bank. It is perhaps im- 
portant to note that whereas von Martens' type had the axmafive times the disk diameter, 
the Thursday Island specimen which Bell refers ''without doubt" to the same species had 
the arms twelve and a haJf times the disk diameter. One wonders that the validity of the 
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identification could be '' without doubt ^' in the face of this remarkable discrepancy, espe- 
cially as the arm-spines were also noticeably different. On the whole I think rotata must 
be considered a dubious species and its occurrence in Torres Strait very uncertain. 

Ophiothrix stelligera, 
Lyman. 1874. Bull M. C. Z., S, p. 237; pL iii, figs. 15-20. 

(Plate 16» Figure 8.) 

This species ranges from Zanzibar to Fiji, and according to Koehler (1907) it eztaids 
as far south on the western coast of Australia as Koombana Bay. It is common at the Aru 
Islands. As even adults rarely exceed 8 mm. in disk diameter and the growth-changes are 
not yet worked out, it is probable that some records are erroneous. The species charactan 
are not well-marked or very constant and confusion with other species has unquestionably 
occurred. Both the Challenger and Dr. Semon took specimens in Torres Strait, referred 
to stelligera by Lyman and Ddderlein reflectively. At Mer a number of examples of an 
Ophiothrix were taken which agree well with each other and fairly well with the tjrpe of 
stelligera, except in color. Rather more than half of these were found on sponges brought 
up by the Japanese diver from 18 fathoms off the northwestern reef, October 13, 1913. 
These specimens were of a pinkish color with a median white stripe on the dorsal side of 
each arm; a few were pale purple instead of pink. All of the other examples referred to 
stelligera were found among the coral fragments on the southwestern reef. In them the 
disk was reddish or yellowish (pi. 16, fig. 8) or dull greenish, and the arms were pale purple 
with slightly reddish spines, or dull purplish or greenish. In the dry specimens, red and 
pink tints are entirely lost, and pale brownish or dull purplish, light or dark, are the 
prevailing shades. 

Ophiothrix striolata. 

Onibe. 1868. Jahisb. Schles. Gea. Vaterl. Cult., 45, p. 45.— Ddderlein. 1896. Jena. Denkschr., 8, pi. xvii, 
figs. 22, 22a. 

(Plate 15, Figure 1.) 

This handsome species is well known from the East Indies, and was taken in Torres 
Strait by both the Alert and Dr. Semon. Ddderlein says the latter brought many specimens 
from Thursday Island. Koehler (1907a) lists striolata from as far south on the West 
Australian coast as Fremantle. We did not find the species at Mer, but one small specimen 
was taken from under a stone on the sand-flat southwest of Friday Island, September 13, 
1913. This individual was so prettily colored with green and brown that Mr. Grosse 
made a drawing of it (pi. 15, fig. 1). On being treated with formalin and corrosive subli- 
mate and then dried, the colors underwent a remarkable change, the brown becoming 
purple and the green yellow. With the lapse of time these shades have altered still further 
and the specimen is now whitish and deep blue, as are all the other specimens of striolata 
in the Museum of Comparative Zoology. So far as I know, this striking difference between 
the colors in life and after preservation has not previously been noted; it is more marked 
in striolata than in any other Ophiothrix with which I am acquainted. 

Another very notable and puzzling feature of this species is the presence in young 
specimens of a membrane on the arm-spines on the basal psitt of the arm, as in Ophiopteron, 
The degree to which this membrane is developed differs in different individuals; it is often 
very thin and easily ruptured, but it may be as thick and as complete as could be asked. 
I think Ophiopteron puncUHUBnUeum Koehler, of which a cotype is in the Museum, is 
based on the young of Ophiothrix striolata, but there is not suflScient material at hand to 
permit a final decision. If such should be the case, the status of Ophiopteron and its rela- 
tion to Ophiothrix would require a careful investigation. As usual in such cases, abundant 
material of all ages is urgently needed. 
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Ophiothnx trilineata. 
LOtken. 18(M). Add. ad Hist. Oph., pt 3, pp. 58 and 100. 

(Plate 16, FiguTM 4 to 6; Plate 33, Figuree 4 and 5.) 

It 18 a remarkable fact that this brittle-star, one of the most abundant and character- 
istic inhabitants of the reef-flats at Mer, was not taken in Torres Strait by the Alerts the 
ChaUenger, or Dr. Semon, nor did we find it at Thursday Island or Badu. It does not seem 
to occur in the Aru Islands, as Merton failed to find it there. It has not been found on any 
part of the Australian coast, though Bell (1894) reports it from northwestern Australia 
in 20 to 35 fathoms. Yet it ranges right across the Indian Ocean from Mozambique, 
Zanzibar and Mauritius (where it is common) to and throughout the East Indies and east- 
ward at least as far as Samoa. 

At Mer it occurred generally among living corals, and particularly in the dead basal 
portions of colonies of Seriatopora. It literally swarmed in such situations, and when these 
colonies were broken apart the activities of these beautiful brittle-stars were most inter- 
esting. There is much individual diversity in color, spinulation, and proportions, yet 
the specific characters are remarkably constant, and rare indeed is a specimen the identifi- 
cation of which need give any trouble. As regards the spinulation of the disk, the diversity 
is only in the number and the length of the spinules; these may be very few or there may 
be quite a number, but they are never crowded and are usually widely separated; they 
are sometimes rather short and sometimes very long (3^ to }^ disk diameter), but they are 
always slender, smooth, and acute; aside from them, there are no thorns, stumps, grains, 
granules, or spinules of any kind on the disk. 

In color there is wonderful variety, but in the presence of 3 light stripes and 2 (or 4) 
v»y dark stripes on the upper side of each arm there is extraordinary constancy; occasion- 
ally, on the basal part of the arm, the stripes become irregular and broken and transverse 
markings become prominent (plate 16, fig. 4), but examination with a lens of the distal 
part of the arm, especially if there be a regenerating tip, reveals the characteristic stripes. 
There is much diversity as to the relative width of the stripes. The usual typical appear- 
ance is well shown in figure 6, plate 16, but sometimes the light stripes are much narrower 
than the dark ones, or, on the other hand, the median light stripe is sometimes so expanded 
that it occupies most of the upper surface of the arm. As a rule, the light stripes are white, 
cream-color, or pale yellow, but often, especially when the median stripe is greatly ex- 
panded, they become yellow or even orange. In one young specimen the whole upper sur- 
face of the basal part of each arm was bright orange. The ground-color of disk and arms 
18 usually green of some rather deep shade, but it may be purple or blackish. The arm- 
spines are usually tinged with green or purple, but not rarely are bright red (pi. 16, figs. 
6 and 6). Red, orange, and yellow are very fugitive colors and rarely show at all in pre- 
served specimens. The latter are commonly deep blue, deep purple, or deep greenish, with 
sometimes markings of white or whitish on the disk, besides tiie whitish stripes on the 
arms. The ground-color may be light bluish, purplish, or grayish, especially in old dry 
q)ecimens. The character of the disk, combined with the stripes on at least the distal part 
of the arm, makes the identification of even poor specimens easy. 

Ophiolhrix virgata. 

Lyman. 1861. Proo. Boeton Soe. Nat. Hist., 8, p. 82.— Koehto. 1904. Mte. 8oe. ZooL France, 17, p. 80, 
£0^86-40. 

The discovery at Mer of this rare brittlenstar is of no little interest, for since the holo- 
type was described from the Gilbert Islands, the specimen collected at Amboina by Brock 
seems to be the only individual that has b^n found. Only three individuals were taken 
at Mer. One of these is young, with the disk not 5 mm. across, but the other two are 
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large adults, one with the disk 9 mm. and the other 11 mm. across. The amis are in no 
case perfect, but seem to be 8 to 10 times the disk diameter. The field-notes on the three 
specimens are as follows: 

'' Radial shields small, bare. Yellow stripe on arm, interrupted every few plates by red trans- 
verse band (i.e., every fourth or fifth plate is red). General color greenish-yellow, not bri^t; most 
under arm-plates have a small dusky spot at center. 

"Radial shields bare; rest of disk thickly covered with rather stout spines; arms rather long, 
with a broad yellow stripe above and also below. 

"Disk red-brown; arms about 8 to 9 X disk, dull olive regularly banded with dark^; undar a 
lens the radial shields are seen to be bordered with white, with a black border inside it; the yellow 
stripes on each surface of arm very prominent; there are yellow markings also on each side of each 
upper arm-plate.^' * 

In the dry specimens, the red and yellow shades have entirely disappeared and even 
the olive is only faintly indicated. The general coloration is simply variegated blue and 
white, with a conspicuous longitudinal white stripe on the arm. The afl&nities of virgala 
seem to be with hiratUa, punctolimbata, etc., but its specific characters appear to be constant. 
The specimens taken at Mer were found underneath rock fragments on the reef-flat at 
widely separated points. 

Ophiomaza cacaotica. 

Lyman. 1871. IUub. Cat. M. C. Z., No. 6, p. 9, i>L i, fig. 15.— D<kl6riein. 1806. Jena. Drakaohr., 8, pL x?ii, 
figs. 26, 26a. 

(Plate 16, Figure 3.) 

This very interesting brittle-star was not common at Mer, only two typical specimens 
being taken. One of these was almost black, but was commeiisal with a bright-red Coma- 
tula purpurea, while the other corresponded very closely in color to the nearly black Comanr 
thus annulatum on which it was found. A small specimen of the variety picta, character- 
ized by the presence of white in the color pattern (pi. 16, fig. 3), was found on a dark 
specimen of annvlaiurn. After watching these few specimens and those of 0. obscura, as 
we saw them on the comatulids and in the laboratory, I have no doubt whatever that 
Ophiomaza is normally commensal with comatulids, is particularly adapted to the life, 
and does not occur apart from comatulids, except as the result of accident or possibly 
while passing from one to another. I doubt whether such passing occurs, however, so 
long as the protecting crinoid is living and healthy. 

The distribution of cacaotica is very wide, as it is known from Zanzibar and the Gulf 
of Suez to New Caledonia. Bell records it (1884) from Port Molle, Queensland, and (1894) 
from northwestern Australia, 8 to 20 fathoms. It has been taken in Torres Strait by each 
of the four collecting parties that have been there. But excepting our observations at Mer, 
nothing seems to have been reported as to the comatulids with which it has been found. 

Ophiomaza cataphracta. 

Liiikenia eatapkrada Brock. 1888. Zeits. f. w. ZooL, 47, p. 522.— Koehler. 1904. Mdm. Soo. ZooL France, 

17, p. 114, £08. 92, 93. 
Ophionuua cataphracta H. L. Clark. 1915. Mem. M. C. Z., $6, p. 283. 

The unique holotype of this interesting species is said to have been from Cape York, 
Australia. 

Ophiomaza obscura. 

Ophiocnemit ob§cura Ljungman. 1867. Ofv. Kongl. Vet-Akad. Fteh., tS, p. 333. 
Ophionuua obscura Lyman. 1874. Bull. M. C. Z., 5, p. 233. 

(Plate 16, Figure 2.) 

Three individuals of this handsome species were found on specimens of Comanthus 
annulatum, and the largest and most finely colored was chosen to illustrate the species 
(pi. 16, fig. 2). The other specimens were darker and duller and there were no markings. 
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In the dry material, the markings on the specimen figured have entirely lost their yellow 
color and are dirty whitish, while the ground-color no longer has a yellow tinge but is 
dull blackish-brown. The type locality for obscura is Singapore, and the only other record 
I have found is Bell's (1894) from northwestern Australia, 9 fathoms. There is a specimen 
in the Museum of Comparative Zo5logy from Port Galera, Mindanao, Philippine Islands, 
which is 18 mm. across the disk; the color is uniformly nearly black. 

Ophiothela danae. 

VerrilL 1869. Pkt>e. Boston Soe. Nat Hist, 1$, p. 301.— D5deriein. 1896. Jena. Denkschr., 8, pp. 297» 486, 
pi. xvii, figs. 25-256; pL zzzvii, figi. 8-3c 

Doderlein has referred to this species the Ophiothelas collected by Semon on gorgonians 
in Torres Strait, expressing himself as doubtful regarding the validity of the various 
6-armed species which have been described. The question he has raised requires the care- 
ful study of more material than is at present available, but I am inclined to think the genus 
contains at least half a dozen valid species. Eoehler (1905), however, is strongly inclined 
to Ddderlein's view and is particularly sure that dance and isidicola are identical, as de 
Loriol (1894) long ago suggested, while Matsumoto (1917) holds that there is no doubt of 
the identity of dancSj isidicolaf and verriUi. Whether the specimens from Torres Strait, 
which Doderlein has referred to daruB, are really that form can not be positively settled 
from the photographs, but at least they do not seem to be the following species. The Fiji 
Islands are the type locality for dance; it is also recorded, however, from the East Indies, 
Philippines, and southern Japan. 

Ophiothela hadra. 
H.L. Clark. 1915. Mem. M. C. Z., «5, p. 284, pi. 14, fig. 2. 

(Plate 13, Figure 5.) 

The holotype of this species was found on a sponge brou^t up by the Japanese diver 
from 18 fathoms off the northwestern coast of Mer. Its appearance in life was very mark- 
edly different (pi. 13, fig. 5) from that of the preserved specimen, as the yellow and green 
tints have quite disappeared; the disk is now nearly white, with several pale rose-colored 
blotches, and the arms are banded with dull gray and reddish. 

Aside from this specimen taken at Mer, the only specimens of hadra known are those 
taken by the Endeavour ^ 11 miles southeast of Ballina, New South Wales, in 27 to 28 
fathoms. These swarmed on the big spines of the sea-urchin Prionocidaris australiSf and 
in their dry condition are notable for their pink and blue coloration. It is hard to believe 
that in life the prevailing colors should have been yellow and greenish. 

Ophiophthirius actinometre. 
Doderlein. 1898. Jena. Denksohr., 8, p. 486, pi xxxvii, figs. 4-4c 

This curious little brittle-star was discovered among the cirri of Comatula solaria 
brought from Thursday Island by Semon. As we did not find solaria in Torres Strait, we 
were disappointed in not finding Ophiophihiriua. Matsumoto's (1917) suggestion that the 
genus may be based only on very young specimens of Ophiomaza seems to me a good one 
and I believe that such will tdtimately prove to be the case. 

OPHlOCHrrONID^ 
Ophionereis porrecta. 
Lyman. 1860. Proo. Boston Soo. Nat Hist, 7, p. 260.— 1865. Ulus. Cat M. C. Z., No. 1, p. 147, figs. 14, 16. 

(Plate 12, Figure 6; Plate 33, Figures 2 and 3.) 

The distribution of this fine brittle-star is very remarkable and the limits are still un- 
determined, but there is no doubt that the types came from the Pacific Ocean, although in 
the original description, after stating that the label has been lost, Mr. Lyman gives ''Flor- 
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ida? " as the locality. Later he became convmced that the specimens were from the Pacific, 
and Verrill (1869) pointed out that they undoubtedly came from Hawaii. Certainly the 
species is conunon at the Hawaiian Islands. At Hilo, December 8, 1913, 1 took a number of 
specimens from under rocks on sand in shallow water; these were large adtdts, 10 to 15 nun. 
across the disk, with arms 90 to 135 nun. long; the color is very complexly variegated buff, 
brown, and blackish, the darker shades predominating and the arms distinctly banded; the 
bands, however, are neither sharply defined nor regularly spaced. There are similar but 
smaller specimens in the Museum of Comparative Zoology from Fiji, in which the ground- 
color is grayish rather than buff, and we also have specimens from the Philippines and one 
from Maiuitius which, although not full grown, seem to be parrecta. Furthermore, we have 
specimens from Natal and from near East London, Cape (Jolony, which differ from tjrpical 
porrecta only in the much coarser scaling and larger radial shields. It may be that this 
South African form should be r^arded as a different species, but as very small specimens 
from Hawaii have a relatively coarse scaling, I hesitate at present to give them a distinctive 
name. More material from Mamitius and the African coast is needed before the matter 
can be settled. De Loriol does not list porrecta from Mamitius, and our specimen was origin- 
ally labeled dvbia. It must be granted that small specimens of porrecta and large ones of dubia 
are not alwajrs to be distinguished at a glance. Aside from the difference in disk-scaling, 
however, which is not always well-marked, the greater width and lesser length of both upper 
and under arm-plates in porrecta is quite distinctive. Matsmnoto's (1917) figures of por- 
recta may well be compared with Savigny's (1809) of dvbia. Matsumoto records porrecta 
from the Riu IQu Islands and there are also reliable records from Ceylon and the Maldives. 
Merton, however, did not find it at the Aru Islands and it must be rare in the East Indies, 
for the Siboga found only two yoimg specimens, which Koehler (1905) refers doubtfully to 
porrecta. It is not known from the Torres Strait region nor from anjrwhere on the Australian 
coast. It was therefore a surprise to find it not rare at Mer, where we took a number of spec- 
imens from crannies in blocks of coral rock or from the sand underneath them, on the 
southwestern reef. These individuals are much lighter colored (pi. 12, fig. 6) than specimens 
from Hawaii, as the buff tint predominates in preserved material. It will be not^ that in 
life there was a marked greenish tinge to the disk and the variegation of the arms is made up 
of light brown, blackish, and white. Few specimens show any such sjrmmetrical pattern on 
the disk as the one figured. Two of the specimens taken at Mer resemble those from South 
Africa in one noticeable particular; the arms are strongly tinged with dull purple or 
purplish red. This makes them look quite different from the rest, but I fail to find any 
other peculiarities. The tinge is not nearly so reddish as in the South African specimens 
and is duller. 

Ophionereis semoni. 

Ophiotritan semoni DOderiein. 1896. Jena. Denkschr., 8, p. 288, pL xv, figs. 8, So. 
OpfwmereiB 9emoni Koehler. 1905. Siboffa Oph. litt, p. 54. 

In my Catalogue of Recent Ophiurans (1915a) I listed specimens of Ophionereis dubia 
in the Museiun collection from Torres Strait and Queensland. I included also under 
the same name a brittle-star from Japan. Matsumoto (1917) has suggested that the Jap- 
anese specimen is not dvbia but a young Ophiocrases marktanneri. This suggestion led to a 
reexamination of all the material at hand supposed to be dvbia, with the result that I think 
Matsumoto is correct and my specimen from Japan had best be referred to Ophiocrases, 
although the generic character is very faintly indicated. Furthermore, the specimens from 
Torres Strait which I had identified as dvbia agree exactly with 0. semoni, and I therefore 
concluded those two species were identical. I was further influenced to this decision by 
Koehler's identification as semoni of all those Siboga ophionereids which I should have called 
dvbia, and by Bell's identification as dvbia of the AlerVs ophionereids from Torres Strait. 
But on critical comparison of dvbia from Mombasa and the Red Sea with specimens from 
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Torres Strait and from the Philippioes, I find the truth is that Doderlein's species is per- 
fectly valid and can be readily distinguished from dvbia by the skin-covered adorals and the 
shape of the arm-plates. In semoni, the disk-scaling is reduced to a minimum and the soft 
skin of the oral side not only conceals or at least obsciu*es the outlines of the oral shields and 
adoral plates (even in yoimg dried specimens), but it softens, and may even obscure the 
outlines of the basal under arm-plates. In dubiaf the basal under arm-plates, oral shields, 
and adoral plates are well-defined and there is no evidence of a thick skin. In semoni, the 
upper arm-plates are rel<jMvely long and narrow, while the proximal lateral angles are ap- 
proximately 60** to 70*^ (see Doderlein's fig. 8a), but in dvbia these plates are shorter and wider 
and the lateral angles are about 45^ to 50^. In semoni the under arm-plates are markedly 
bell-shaped, much wider distally than proximally (see Dfiderlein's fig. 8), while in dvbia they 
have nearly parallel lateral margins. These differences seem to me ample to distinguish the 
two species, but they do not warrant a generic difference and therefore, like Liitken and 
Mortensen (1899) and Koehler (1905), I reject Doderlein's proposed genus Ophiotriton. 
The degree of development of the scales in the disk skin in dvbia shows considerable diver- 
sity; in some dry specimens, scales are well-developed and show clearly under a lens, while 
in other cases they are small and hard to make out. So, too, in semoniy while the scales are 
usually so small and so embedded in the skin that they can be detected only with a micro- 
scope, in some well-preserved specimens they are more easily visible. 

It is evident, then, in the light afforded by the material at hand, that in Torres Strait 
we have an Ophionereis quite distinct from the Indian Ocean species dvbia. A specimen I 
took at Green Island near Cairns, Queensland, is undoubtedly semordf as are specimens we 
collected at Friday Island and Badu. The last is a fine specimen with disk 7nmi. across and 
arms 40 mm. long. The Torres Strait specimens are variegated with dull green and cream- 
color or whitish, but the one from Green Island is pale yellowish and dull light purple. In all 
cases the arms are distinctly banded. These brittle-stars were found under rock fragments 
on sand. It is notable that not a single specimen was f oimd at Mer. Of course, the ophion- 
ereids taken by the Alert and listed by Bell, without comment, as 0. dvbia^ are really 
0. semoni* 

The range of semoni to the north and west is doubtful because it is evident that Koehler 
has not clearly distinguished it from dvbia. In his report on the littoral ophiurans of the 
Siboga he lists semoni from 9 stations and makes no reference to dvbia. But his figures (pi. 
vi, figs. 7, 8) show conclusively that they were made from a specunen of dvbia. As our 
Philippine specimens are dvbia, and most of the Siboga material is from the western and 
northern part of the East Indies, I am inclined to think probably the Dutch expedition did 
not meet with semoni, though the specimens from stations 282 and 301 might be that species. 
It is less easy to decide about the specimens Koehler has Usted (1907a) from Sharks Bay, 
Western Australia, and (1910) from the Am Islands, as 0. dvbia. There is no a priori reason 
why they may not be that species, but I feel suspicious that they are really semoni. 

OPHIOCOMID/E. 

The members of this family are by far the most abundant, most noticeable, and most 
interesting brittle-stars on the reef-flats in Torres Strait. Their large size, conspicuous color- 
ation, and notable activity attract constant attention. All are shallow water forms, but 
many show an adaptation to a particular habitat that is quite marked. The family is a 
relatively small one, and is so well defined that a revision of its constituent members is not 
a great task, and, since they form about one-fifth of the ophiurans of the Torres Strait re- 
gion, it is fitting tiiat such a revision should be offered here. Members of the family occur 
in the West Indian region and in the Eastern Pacific, but the East Indies is its obvious home 
and a large percentage of its members occurs there. The family is easily recognized by the 
combination of a disk usually granulated but sometimes bare, flattened, stout arms with 
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correspondingly stout arm-spines, well-developed oral papillse and distinct clusters of dental 
papillse at the point of each jaw. It approaches the Ophiodennatidse in many ways, and 
the line between the two families is not a conspicuous one. Both Lyman and Lfitken, the 
two ablest students of ophiurans in the past centiuy, regarded the genus Opkiara4Ana as one 
of the Ophiocomidse, whereas there seems no reasonable doubt now that its true place is 
with the Ophiodermatidse. The absence of dental papillse would seem to be conclusive. 

With Ophiarachna left out of accoimt, the Ophiocomidse includes but 5 genera, of 
which Ophiocama and OphiopsUa are nearly or quite tropicopolitan, thou^ Ophiocoma is not 
known from the Mediterranean and Ophiopsila has yet to be foimd in the Eastern Pacific. 
Ophiomastix and Ophiartkrum range from Zanzibar to the Society Islands, and even to the 
Paumotus, but strangely enou^, neither genus is yet recorded from Hawaii. Opkiaptens 
has a peculiar distribution confined to the Pacific. OphiapsUa differs so noticeably from the 
other four genera that Matsumoto (1917) makes it the basis for a separate subfamily. There 
are 11 species, which have recently been the subject of a revision (H. L. Claik, 1918). 
The subfamily Ophiocominse needs similar treatment, and, as suggested above, the present 
report seems a suitable place for the publication of the results. The four genera may be 
distinguished from each other as follows:^ 

Key to the Genera of OphiocommcB, 
Diik ooTered with scales, sometimes imbedded in the skin, which bear more or less nmnerous granules or 
q)inelet8 or both; often the scales are more or less fully hidden under the coat of 
granules. 
Disk ooTered with granules, which normally conceal the underlying scales, except often in the 
inteibrachial arcs below; * no true disk q[>inelets; daviform arm-^ines exceptional. 
Uppermost arm-spines not evidently shortened and flattened, but often considerably oilarged . . Ophiocoma 
Uppermost arm-spines on each side of each joint (and on basal part of arms in large speci- 
mens, second spine also) modified to form a flat, elliptical or circular scale OphiapierU 

Disk with more or less evident q)inelets, in some specwB with granules also; some upper arm-spines 

more or less davif orm OphiomaeUx 

Disk covered with a smooth, naked skin, bearing neither granules nor spinelets Ophiarthmm 

OPHIOCOMA. 

L. Agassis. 1835. Mem. Soc. Sci. Nat. Nedchatel, /, p. 192. 

This is the largest and most widely distributed genus of the family, species occurring in 
all parts of the tropics, except only the Mediterranean Sea, into which nospecies has yet pene- 
trated. It is true that Ophiocoma nigra (Retzius) and Ophiocoma tumida Muller and Troschd 
are both listed from the Mediterranean, but the former is one of the Ophiacanthidse, not one 
of the Ophiocomidse, and the specimen on which tumida is based seems to be an individual 
of 0. echinata and surely did not originate in the Mediterranean. The northern limit of 
Ophiocoma in the Atlantic is at the Bermudas and in the Indo-Pacific region is in or near 
Kagoshima Gulf, Japan. Thus no species is known from above latitude 34^ N. In the 
southern hemisphere the range is somewhat greater, reaching at least latitude 40^ S., dif- 
ferent species occurring along the South African coast, on the southern coast of Australia, 
and between the main islands of New Zealand. In the West Indies there are 3 species, all 
abundant and widely distributed; one of these, at least {pumila), ranges clear across the 
Atlantic, having been taken not only at the Cape Verdes but at the islands in the Gulf of 
Guinea and even on the French Kongo coast. In the Paris Museum there is a specimen of 
one of the other species (echinata) said to be from the coast of Liberia, and there is no 
improbability of its occurrence there. Two species occur on the west coast of Central 
America and Mexico; neither is known from anywhere on the South American coast, but 
one occurs at the Galapagos Islands. Throughout the Indo-Pacific region, from 4 to 6 
species may be foxmd wherever conditions are favorable. 

* For genotypes, lists of species, localities, and other data see H. L. Clark, 1915, Mem. M. C. Z., 55, p. 290-297. 

* In specimens which have been roughly handled, the granules may be rubbed off from a large part of the 
disk, leaving the scales quite visible. Such specimens are often very perplexing. 
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No fewer than 61 specific or varietal names have been used in connection with the 
generic name Ophiocoma, but many of these were listed when the genus was not so 
readily recognized as at present. When proposed by Agassiz, although he mentioned only 
2 species, the limits of the genus were very broad, including all brittle-stars with long, 
mobile arm-spines. In 1840, Miiller and Troschel restricted the name to those forms with 
long armrspines, in which the spines are smooth, the disk is covered with granules conceal- 
ing the radial diields, there are only 2 genital slits in each interradius, and oral papillse 
are present. In 1842, they recognized the presence and importance of dental papillae and 
defined the genus in such terms that its natural limits are made quite clear; of the 18 
^>ecie6 they list, however, 7 are not Ophiocomas, even according to their own diagnosis. 
In spite of Miiller and Troschel's work, many subsequent authors ignored their delimita^ 
tion of Ophiocoma and referred to it species which lack dental papillae, and for this, or some 
equally evident reason, are not members of the genus. Including Mtiller and Troschel's 
7 species, just referred to, some 22 brittle-stars which are not Ophiocomas have been 
assigned to the genus; their true position is indicated in the following list: 



Ophioeoma arctioa Mtkller and Troschel, 1842BOphia- 

cantha bidentata (Retsius). 
ballii Thompson, 1840«Ophiaoti8 ballii 

(Thompson), 
bellis Forbes, 1839 (Ophiura bellis Fleming) - 

Ophiopholis aculeata (Retzius). 
bidentata Mtkller and Troschel, 1842 «Ophia- 

cantha bidentata (Retzius). 
brachiata Forbes, 1841»Amphiocnida bra- 

chiata (Montagu), 
didelphys WyviUe Thomson, 1876"Ophia- 

cantha vivipara Ljungman. 
echinulata Forbes, 1852 »Ophiacantha biden- 
tata (Retzius). 
fiUformis Forbes, 1841 — Amphiura filiformis 

(O. F. Mtiller). 
goodori Forbes, 1841 • Ophiactis ballii 

(Thompson), 
granulata Forbes, 1839 (Ophiura granulata 

Fleming « Ophiacantha q)h9rulata 

(Pennant), 
isocantha Mtdler and Troschel, 1842 »Ophio- 

stigma isacanthum (Say). 



Ophiocoma minuta Forbes, 1839 » Ophiothrix fragilis 
(Abildgaard). 

neglecta Forbes, 1839 (Ophiura negleota 
Johnston) — Amphipholis squamata* 
(Delle Chiaje). 

nigra Mtdler and Troschel, 1842 (Asterias 
nigra Abildgaard) — Ophiacantha sphs- 
rulata (Pennant). 

nillsoni MtlUer and Troschel, 1842 -Ophia- 
cantha q[>hffirulata (Pennant). 

ocellata von Martens, 1867BOphiarachna 
incrassata (Lamarck). 

papulosa Lyman, 1875B()phiopteris papu- 
losa (Lyman). 

picta Mtiller and Troschel, 1842»Ophiar- 
thrum pictum (Mtdler and Troschel). 

punctata Forb^, 1841-Paramphiura punc- 
tata (Forbes). 

raschii G. O. Sars, 1872 » Ophiacantha ras- 
chii (G. O. Sars). 

rosula Forbes, 1839 « Ophiothrix pentaphyl- 
lum (Pennant). 

vivipara Wyville Thomson, 1877 -Ophia- 
cantha vivipara Ljungman. 



1842- 



In addition to these 22 names, there are 21 others, which, while correctly associated 
with the genus Ophiocoma, do not seem entitled to recognition, since they refer to species 
which have previously received some other valid name. These are as follows, with an indi- 
cation of the correct name to which they are equivalent: 

Ophiocoma altemans von Martens, 1870»8colopendrina. 

brevispinosa Smith, 1876—brevipes. 
Ophiura crassispina Say, 1825 -echinata. 
C^hiocoma dentata MUller and Troschel, 1842 — echinata, 
according to Lyman who examined the 
type in Berlin. The original descrip- 
tion indicates brevipes var. insularia. 
dentata LOtken, 1859 -brevipes var. varie- 

gata. 
ddderleini de Loriol, 1899 —brevipes var. 

variegata. 
lineolata MtUler and Troschel, 1842 -pica, 
hibrica Koehler, 1898-scolopendrina juv. 
marmorata Marktanner-Tunieretscher, 1887 

B brevipes var. variegata. 
molaris Lyman, 1861 "soolopendrina. 
nigra Michelin, 1863"erinaoeu87, 
9 



Ophiocoma placentigera LOtken, 1856-pumila. 

sannio L3rman, 1861 »pica. 

serpentaria Mtiller and Troschel, 
echinata. 

Ophiura squamata Lamarck, 1816, is probably based on 
a specimen of brevipes, but as there is 
some room for doubt, and the locality 
is given as the Atlantic Ocean, it is not 
permissible to use the earlier name. 
Ophiocoma tartarea Lyman, 1861 aerinaceus. 

tenuispina de Loriol, 1894 -brevipes var. 
insularia. 

tenuspina von Martens, 1870 "brevipes var. 
insularia. 

tumida Mtkller and Troschel, 1842 » echinata. 

variabilis Grube, 1857»scolopendrina?. 

valentis de Loriol, 1894, p. 29 » valenci», 
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There remain 18 names which designate recognizable forms of Ophiocamay but how 
many of these are really valid species has yet to be determined, and in some cases at least 
can be determined only on the reefs, where the individual diversity in a definite area imder 
identical conditions can be carefully studied. As an illustration of the usefulness of such 
work, I beg to call attention to the observations made at Mer on erinaceus and ^cohpenr 
drina. Such study is particularly needed on the highly variable brevipes^ of which at least 
10 forms have been given names. When at Mer, I was ignorant of the great diversity 
shown by this species, and I collected two forms imder the supposition that they were 
quite distinct, and later, at Hilo, Hawaii, I collected a third form, not even suspecting it 
was brevipes. Only careful observation on the reef can determine the true relation of these 
forms to each other, but I am using varietal names to designate them in the present report. 

In attempting to draw specific lines in Ophiocoma^ one soon discovers that the shape 
of the oral shields, upper and under arm-plates, and the arm-spines is almost worthless, 
for the forms assumed by these various parts is subject to extraordinary individual diver- 
sity, associated with a certain amount of growth-change. The number of tentacle-scales 
furnishes a character of great value, thou^ in certain cases one is sorely puzzled to know 
how much wei^t should be attached to it. Yet I have rarely seen an Ophiocoma of which 
the true number of tentacle-scales could not be positively asserted. Some individuals of 
species having only (me tentacle-scale show two scales on some or even on many basal arm- 
joints, but that one is the true nimiber does not admit of question; the presence of two 
seems to be clearly a case of reversion. Yet it does not follow that having a single tentacle- 
scale is an important or even a valid specific character (see p. 128, imder echoetUeinii). The 
number and arrangement of the dental papillse, the character of the granulation of the 
disk, and its extent ordly, seem to be characters of considerable constancy and importance, 
while the nimiber of arm-spines, the proportion of disk to arms, and the coloration are 
much less reliable. 

Eoehler (1907) has drawn attention to the unsatisfactory character of the line sup- 
posed to separate Ophiocoma from Ophiomastix. The character of the disk covering and 
the form of the upper arm-spines furnish the distinctions supposed to make one separable 
from the other, but a careful comparison of all the species of the two genera shows that 
the line has to be a very arbitrary one. Since the character of the disk covering seems to 
me a more fimdamental feature than the form of the arm-spines, I am retaining in Ophio- 
coma the species wendtii, and am also including Ophiomastix pusiUa Brock, in spite of 
their claviform arm-spines. Such spines indeed occur in some individuals of scolopendrina 
and other Ophiocomas. 

All the various features being duly taken into accoimt, the following key will make it 
possible to distinguish the 19 forms, which are here recognized by name. 

Key to the Species and Varietiee of Opkioeoma, 

A. Disk granules nearly or quite spherical and of more or less uniform siae. 
B. Claviform spines when present, uppermost of series. 

G. Disk (granulation rather coarse, 9 to 64 granules per square millimeter, covering only part, 
and often a veiy sniiall part, of oral interbrachial areas. 
D. Tentade-scalee 2 (distally there is usually only 1, and iodividual pores prozimaUy may 
have but 1). 
E. Granulation coarse, 9 to 36 per square millimeter; adoral plates small at sides of 
oral shields; arm-spioes 4 or 5; coloration black or bladdsh, or some combina- 
tion of bladdsh and whitish. 
F. Oral shields square or oblong with rounded comers as wide proximally as distally; 
under arm-plates not noticeably wider than long, often longer than wide, eep^ 
dally basally; granulation moderately coarse 25 to 36 per square millimeter; 

uppermost arm-spines often short and swollen; West Indian echmata 

FF. Oral shields wider distally than proximally, often markedly so; underarm-plates 
usually much wider than long; granulation coarser, often only 9 to 16 granules per 
square millimeter; ui^>eimo6t arm-spines rarely short and swollen; Indo-Pacific. 
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Coloration yaried but not often veiy dark orally; under arm-plates, at least 
prozimaUy, with more or less whitish; arms long, 4.5 to 7.5 times disk 

diameter 9e6lopendrma 

Coloration nearly or quite uniformly black; arms 4 to 5 times disk diameter erinacem 
EE. Granulation finer, 36 to 64 granules per square millimeter; coloration without white 
or whitish; arm-spines 5 or 6. 
About 49 to 64 granules per square millimeter; adoral plates small; colora- 
tion very fine, yariegated brown and yellow; arm-spines not notice- 
ably flattened or curved pica 

About 36 granules per square millimeter; adoral plates very large, nearly 
or quite meeting proximal to oral shield; coloration neither conspicuous 
nor variegated; arm-^ines more or less flat, truncate, slightly curved 

dorso-ventrally and rather delicate canalieulata 

DD. Tentacle-scale single, though there are often 2 on basal pores and even as far out as the 
fiftieth segment 2 may occur. 
E. No daviform upper arm-^ines, though swollen ones may occur. 
F. Tentacles red; granulation of disk coarse, about 16 granules per square milli- 
meter; under arm-plates markedly wider than long; uppermost arm-6pines 

long and slender, often equal to five segments riiaei 

FF. Tentacles not red; granulation of disk finer, 16 to 36 granules per square milli- 
meter; uppermost arm-spines rarely equal to four segments. 

Coloration grayish black, often more or less variegated with whitish; sise very 
large, up to 40 mm. disk diameter; tentacle-scales commonly 2 on basal 

pores CBthiopB 

Coloration uniformly rich brown-black; no whitish; disk diameter rarely 

exceeds 22 mm.; tentacle-scales rarely 2 except on the first 1 to3pores. . scheenleimi 

EE. Some upper arm-spines more or less markedly claviform wendtU 

CO. Disk granulation very fii^, 64 to 100 granules per square millimeter, covering oral inter- 
brachial areas. 
D. Coloration variegated. 

Prevailing colors green or greenish, and white or pale yellowish hreinpe$ 

Prevailing tints gray or blackish or brownish, and whitish or pale brown. . hrwipe$ var. variegata 
DD. Coloration uniform^ deep brownish black. 

Jaws very short; oral plates greatly reduced; arm-spines 3 to 5 but often 6, mod- 

eratdy long brevipes var. tMtdaria 

Jaws long with evident oral plates; arm-spines 5, exceedingly long (5 to 6 mim.) 

and slender hrevipe$ var. longi$ptna 

BB. Claviform spines few, 1 or 2 on each side near base of arm, not uppermost, but next to upper- 
most d a series puiiUa 

AA. Disk granules, some or all, at least near disk-margin, higher than thick, becoming more or less 
markedly spiniform. 
B. Tentade-scales single. 

C. Arms long, 6 to 10 times disk diameter. 

Arm-spines 4 or 5, uppermost or next, longest; under arm-plates with light areas dist- 

ally but these are rarely large and continuous enough to form a median light stripe pumOa 
Arm-spines, 5 to 7, the third or fourth longest; a median light stripe on under sur- 
face of arm almost always well mariced alexandri 

CC. Anns relatively shorty 4 to 5.5 times disk diameter. 

Anns 5; disk granules bw and thick, except near disk-margin; sise large, disk 

diameter 20 oun. and more vdUnda 

Arms 6; disk granules more or less spiniform; sisesmall, about 5 mim. in diameter., parva 
BB. Tentade-scales 2; arms 5, not much more than three times disk diameter; color chocolate-brown boOonH 

As one examines the above key and takes into consideration the geographical distri- 
bution of the different species and varieties, one is struck by the clear evidence of differentia- 
tion going on within the genus, tending to form three distinct groups, which may some day 
be regarded as genera. One of these, which may be called the hretripes group, extends 
across the Indo-Pacific r(^on from Eastern Africa to Hawaii and Easter Island. It is 
easily recognized by the fine, close granulation of the disk which covers also the ord inter- 
brachial areas, and the presence of two tentaclenscales. The other two, which may be 
called the pumila group, known by a li^t coloration, commonly brown or green, and the 
more or less spiniform granules, and the acolopendrina group, recognized by spherical 
granules, more or less bare oral interbrachial areas, and dark or variegated coloration, 
occur not only in the Indo-Pacific region, but in the Panamic and West Indian r^ons as 
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well, some even extending to Western Africa. In each of the three geographical areas 
there seems to be going on a similar specific evolution, affording an interesting illustration 
of parallel differentiation. In the West Indian region this differentiation has reached its 
most definite results; here we have 3 well-marked species, one (pumila) in the pumila 
group and two {echinata and riisei) in the scolopendrina group. Tliere is no present ten- 
dency towards any intergradation of these species; any West Indian Ophiocoma can be 
referred at once and without difficulty to its proper species. In other words, specific evolu- 
tion in Ophiocoma in the West Indies has attained definite and clear-cut results. The 
same is true in the Panamic region, where, however, only two species are involved — okx- 
andri of the pumila group and (Bthiops of the scolopendrina group; the latter is the more 
interesting, for, while it possesses the general appearance and coloration of the West Indian 
echinatay it has nearly lost one of the two tentaclenscales, as the West Indian riisei has 
done, and meanwhile it has become much the largest species of the genus. 

When we turn to the Indo-Pacific region we find that specific differentiation is much 
less perfect and there are numerous forms whose phylogenetic significance is as yet very 
obscure. This is least true in the pumila group, of which but two^ forms are involved — 
one of these is vaUndcB of the East African region, much like alexandri of the Panamic 
region, but with short arms, and the other is parva of the southern tropical Pacific islands, 
which has retained the 6 arms of yoimg pumila, the species to which it is most closely 
allied. In the brevipes group, differentiation has gone on very markedly in color, size, 
and proportions, and to some degree in arm-spines and mouth-parts, but nothing fixed 
seems to have been reached. Hence we have a perplexing series of forms which look very 
unlike each other, but which are boimd together by numerous intergradations. It is quite 
possible that each of the four forms herein recognized by name is an incipient species, but 
the evidence is very dubious at present. In the scolopendrina group there is clearly a dif- 
ferentiation similar to that which has taken place in the West Indies, by which we should 
have a more or less variegated species with 2 tentacle-scales, and a uniformly black species 
with a single tentacle-scale. But as yet there are many connecting links left, and hence 
we find variegated individuals with 2 tentaclenscales, which we call scolopendrina, varie- 
gated or dark individuals with 1 tentacle-scale (and claviform upper arm-spines), which 
are called wendtii, black forms with 2 tentacle-scales, known as erinaceus, and other black 
specimens with a single tentacle-scale which have been named schoenleinii. An isolated 
and well-marked species (canaliculata) has become differentiated on the southern coast of 
Australia, but nowhere in the Indo-Pacific region is there a well-defined indisputable species 
of the scolopendrina group. 

As Matsumoto (1917) has pointed out, brevipes is apparently the most primitive 
member of Ophiocoma. From it, the scolopendrina group has been differentiated by the 
tendency to loss of disk granulation, associated with increase of size of granules and an 
increasing niunber and more definite arrangement of the dental papillse. Further specializa- 
tion leads to such species as riisei and schoenleinii, in which a tentacle-scale has been lost 
and the color has become uniformly black. The evolution of the pumila group seems to 
have been along a somewhat different line. Here the color has tended to become lighter, 
and green is an evident feature of yoimg individuals and of recently regenerated arms. 
Now the color green is known in the genus otherwise only in brevipes, a fact which suggests 
that the pumila group has originated directly from brevipes and not, as one mi^t infer 
from the long arms and certain other features, from scolopendrina. If this is the case, dif- 
ferentiation has gone as far as in riisei in fixing a single tentacle-scale and a distinct color- 
pattern, while in the character of the disk-granulation it has gone much further. As 

^ I am leaving boUonsi out of account, as I have never seen an example of the species, and while it has granules 
which "become spinifonn/' it has 2 tentacle-scales and a uniformly dark coloration which precludes the idea of its 
having any dose genetic connection with the pumila group. 
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dlexandri has more numerous arm-spines than pumUay much longer arms than valencias, as 

highly specialized a disk-covering as either, and in addition a well-fixed color-mark on the 

oral surface, it seems fair to consider it the most highly specialized member of the genus. 

In regard to the type species of Ophiocoma^ there is room for disagreement. In 1865, 

Lyman definitely designated ^'0. scolopendrina Agass.'' as the type. But there is no such 

species anywhere in literature as **0. 9colopendrina Agass./' and therefore, in 1915, I 

named ''Ophiura echinaia Lamarck 1816" as genotype, saying: ''Type determined by the 

fact that Agassiz mentions but two species and echinaia alone is identifiable.'' A careful 

examination of Agassiz's statement when instituting the genus shows that he gives as the 

constituent species ''0. squamala Ag. (Ophiura aquam. Lam.) — 0. echinaia Ag. {Ophiura 

echin. Lam.) etc." Since squamaia is not certainly identifiable, it would seem that echinata 

is obviously the type of the genus but clearly Lyman interpreted the "etc." of Agassiz's 

statement to include all the rest of Lamarck's species of Ophiura to which the diagnosis 

of Ophiocoma as given by Agassiz applied, and he accordingly, for some reason best known 

to himself, selected scolopendrina. As there is no obvious reason why he should not have 

done so, his designation stands and my later choice of echinata seems to be superfluous. 

Fortunately, scolopendrina and echinata are so very closely allied that it is only with great 

care that they can be distinguished. Many specimens would be almost indistinguishable 

were the locality whence they came not known. It is therefore of no importance which is 

regarded as the genotype. 

OphioccHna echinata. 

Ophhtra echinaia Lamarck. 1816. Anim. s. Vert., B, p. 543. 

Ophiura eraatiapina Say. 1S25. Jour. Acad. Nat. Sci. Phila., 5, p. 147. 

Ophiocoma echinata Agassis. 1835. Mto. Soc. Sci. Nat. Nedchatel, /, p. 192. 

Ophiocoma eerpeniaria MOller and Troschel. 1842. Sys. Ast., p. d8. 

Ophiocoma dentata Muller and TroscheL 1842. Sys. Ast,, p. 99. 

Ophiocoma tumida MQller and Troschel. 1842. 1^. Ast., p. 100. 

Ophiocoma craaeiepina Latken. 1859. Add. ad Hist. Oph., pt. 2, p. 142, pL iv, figs. 7a-7d. 

This is one of the commonest brittle-stars of the West Indies, occurring from Bermuda 
to ''Aspinwall *' (Colon) and Brazil, in shallow water, wherever conditions are at all suitable 
for any echinoderms. A specimen in the Paris Museiun is said to be from Liberia, and it is 
quite possible that the species occurs on both sides of the Atlantic. It reaches a large size, 
a specimen in the Museum of Comparative Zoology measuring 30 mm. across the disk. 
The color is ordinarily more or less uniformly black, but it is very common to find speci- 
mens with the disk variegated with white or even wholly whitish. The arms, particularly 
near the tips and in yoimg specimens, are apt to be banded with li^t and dark shades. 
The oral shields are unusually constant in shape in this species, and are quite characteristic; 
they are usually longer than wide, but even if wider than long, the inner end is as wide as 
the outer. The uppermost arm-spines are often short and thick or even swollen, but they 
are not claviform, and not rarely they are quite slender. While easily distinguished from 
the other West Indian and the Panamic Ophiocomas, echinata is surprisingly near the com- 
mon Indo-Pacific scolopendrina, from which it can only be certainly distinguished by the 
comparison of all the characters. 

Ophiocoma scolopendrina. 

Ophiura ecolopendrina Lamarck. 1816. Anim. s. Vert., f , p. 544. 

Ophiocoma scolopendrina Mailer and TroscheL 1S42. Sys. Ast., p. 101.— H. L. Clark. 1915. Mem. M. C. Z., 
«5, p. 293, pi. 14, figs. 10, 11. 
f Ophiocoma variahiUe Grube. 1857. Arch, f . Naturg., Jhrg. 23, /, p. 342. 
Ophiocoma molaria Lyman. 1861. Proc. Boston Soc. Nat. Hist., 8, p. 79. 
Ophiocoma aUemane von Martens. 1870. Arch. f. Naturg., Jhrg. 36, /, p. 251. 
Ophiocoma lubriea Eoehler. 1898. Bull. Sci., SI, p. 76, pL iii, figs. 23, 24. 

(Plate 13, Figure 9.) 
This very common and widely distributed Ophiocoma ranges from the Cape of Good 
Hope and the Arabian Gulf on the west to Hawaii and the Paumotu Islands on the east. 
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It reaches Eagoshima Giilf ^ Japan, on the north, and extends southward on the Australian 
. coast to Sharks Bay on the west and Port MoUe on the east. Full-grown adults are 25 to 
30 nun. across the disk with arms 5 to 7.5 times as much; a very typical specimen 25 mm. 
across the disk has arms 195 mm. long. The coloration is ordinarily variegated with daric 
and light shades; the colors are rarely clear enou^ to be called black and white, but are 
commonly dark gray or brown and dirty whitish, dull yellow, or pale brown. In young 
specimens, however, the colors are clearer and the upper arm-spines may have a rosy tint 
which is sometimes very distinct in life (pi. 13, fig. 9), but is entirely lost in preserved 
material. Large specimens with uniformly dark disks (nearly or quite black) and with 
the arms sometimes correspondingly dark are by no means rare, but in all such cases the 
oral shields and the under arm-plates, at least the basal ones, are light, with or without 
darker markings. 

At Mer acolapendrina is very common, but it occupies a restricted and peculiar habitat 
near high-water mark, where the bottom is composed of a fiurowed and creviced rock, the 
sli^tly sloping surface of which is relatively free from sand and from both animal and 
plant life. During the period of low water there is little indication of anything living in 
this region, but as the tide comes in and the water washes over the surface, one sees slender 
processes projecting everywhere out of the rock crevices, and as the water becomes 2 or 3 
inches deep the whole surface is alive with these swaying projections. Examination shows 
them to be the arms of Ophiocomas, all of the same species and all extending further out 
from the rock as the water increases in depth. Further examination shows that these 
arms are in groups of three, the body and the other two arms of each brittle-star remain- 
ing firmly anchored in the crevice. It is not clear whether the actions are associated with 
feeding or not, but it does seem indisputable that they are associated with respiration, the 
tentacles on the swaying arms being very fully distended. With the fall of the tide, the 
brittle-stars retract all the arms into the crevice, and it is astonishing into how small a 
space an individual 20 mm. across the disk can pack its five arms, each 140 to 150 mm. 
long. It was a difficult matter to collect specimens which were actually in the unbroken 
rock, but occasionally large fragments were broken off and lay on the rock surface 
undisturbed by the ordinary tidal movements. Under these fragments niunbers of 
Ophiocomas were to be found, and these were usually 0. scolopendrina. It was not 
uncommon to find brevipes var. variegata in such a situation, but I never saw that species 
show the reaction to the incoming tide so characteristic of scolopendrina. Further out 
on the reef-flat only very yoimg specimens of scolopendrina were found, and these were 
quite imcommon. 

The complete separation of habitat between scolopendrina and erinaceus (see p. 127), 
their quite unlike habits, and the perfectly distinct coloration, satisfy me that at Mer 
they represent two well-differentiated species. None of the Murray Island scolopendrinas 
have a uniform color, and all of them have relatively long arms, so that there is no evident 
intergradation with erinaceiLS. Of course, very yoimg specimens, 8 mm. and less across 
the disk, have not the specific characters well marked and hence can not be certainly 
identified. Most of these occurred in the habitat of erinaceiLS, and hence all may be of 
that species, but I am inclined to think that when the larvae of scolopendrina first settle 
down and imdergo their metamorphosis they do so in the corals where erinaceus lives, 
and only as they mature do they pass shoreward to the crevices which the adults inhabit. 
On the other hand, it is possible that just as echinata and riisei, in the West Indies, have 
breeding-periods two months or more apart, so scolopendrina and erinaceus at Mer are 
physiologically isolated from each other, and if that is the case all the yoimg Ophiocomas 
we found are probably erinaceus. 
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Ophiocoma erinaceus. 

Opkioeoma erinaeeus MQDer and Troschd. 1842. Sys. Ast, p. 96.— H. L. Claric 1015. Mem. M. C. Z., $5, 

p. 291, pL 15, fiffi. 5, 6. 
Ophiocoma tartarea Lyman. 1861. Proc Boston Soc. Nat Hist, 8, p. 78. 
f Ophiocoma nigra, hUdke^ 1863. Maillard's R^mion, Annex A, p. 2. 

This perplexing form has a range nearly coincident with that of scolopendrina, and 
its true relation to that species has been the subject of much difference of opinion. Lyman 
r^arded the two as distinct, saying that erinacetis can be distinguished by its large, central 
disk scales. Personally, I do not find this supposed difference in disk-scales a tangible and 
constant feature. De Loriol (1894) has given an excellent summary of the characters of 
erinaceua, which he considers quite distinct from scolopendrina. Koehler, on the other 
hand, as the result of his extended studies, concludes that there is no constant difference 
between the two forms. Matsumoto (1917) is decidedly of the same opinion and says 
emphatically: ''There is no doubt that 0. scolopendrina, schomleinii, and erinaceus are 
conspecific.'' Reef collecting at Mer has led me to a different conclusion, and my critical 
study of all the material in the Museum of Comparative 2iOdlogy leads me to believe that 
both erinaceus and schoBftldnii are at least incipient species. As I find little practical diffi- 
culty in separating mixed lots of Ophiocomas into these various species, I think it desirable 
for the present to retain the different names. 

The largest specimen of erinaceus which I have seen is 28 mm. across the disk and has 
arms 140 mm. long. In another specimen, 16 mm. in disk-diameter, the arms are only 
70 mm. long. The coloration shows little diversity, but it is interesting to note that some 
specimens from Mer have the tentacles red, as in riisei, whereas they are usually black. 
A specimen from Hilo also has red tentacles and the general color is red-brown, instead of 
black, with the arms distally banded with li^t and dark red-brown. This specimen has 
more granules than usual orally. A specimen from Ponape has 2 or 3 short radiating li^t 
lines on disk at base of each arm and the lower, basal arm-spines are light with a dark 
longitudinal stripe. 

At Mer we foimd erinaceus very common in the PodUopara, Acropora, and Seria- 
topora zone, 600 to 1,200 feet from high-water mark. It lived among the coral branches 
and only occasionally was it to be foimd on the sand imder rock fragments. It is a much 
more active species than scolopendrina, and when the coral in which an individual was 
sheltered was broken up, the Ophiocomas quickly sought concealment. The color in life 
is very black, but in yoimg specimens the tips of the arms may be banded, and on the oral 
side of the arms transverse white lines are not infrequent distally, even in large specimens. 
As already mentioned, some individuals had the tentacles bright orange-red, and one of 
these is further remarkable for having the radial shields, though small, bare, and distinct — 
a very unusual condition for an Ophiocoma. 

Ophiocoma pica. 

Ophiocoma pica MQDer and TroBoheL 1842. Sys. Ast., p. 101. 
Ophiocoma Unoolaia MQller and Troschel 1842. Syn, Ast, p. 102. 
Ophiocoma tannio Lyman. 1861. Proc. Boston Soc Nat Hist, 8, p. 81. 

(Plate 13, Figure 8.) 

This is not only the handsomest, but it is the least variable member of the genus. 
The arms are always short and rather stout, seldom much over four times the disk-diameter 
and often only three and a half times. The largest specimen in the Museum of Compara- 
tive Zodlogy is 23 mm. across the disk and has arms 80 mm. long. The disk granulation is 
finer than in most Ophiocomas, but still evidently coarser than in brevipes. It extends only 
a short distance onto the oral surface. The arm-spines are 5 or 6 in each series proximally 
and seem quite crowded; distally there are but 4. There is little variation in form of the 
arm-plates and oral shields. The oral papilla are usually only 3 or 4 on a side, but the 
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dental papillse are numerous and crowded, scnnetimes more than 20. The coloration, rich 
brown with ahnost golden-yellow markingB, is remarkably constant and makes the species 
very easy to recognize. The geographical range extends from Zanzibar and the Red Sea 
to the Paumotus and Hawaiian Islands, but there is no evidence of its reaching southan 
Japan on the north or continental Australia on the south. At Mer, pica was one of the 
rarest brittle-stars, and only 4 specimens were foimd. All were taken far out on the reef- 
flat, among the living corals, in such situations as 0. erinaceus frequented. 

Ophiocoma canaliculata. 

Latken. 1869. Add. ad Hist. Oph., pt. 3, p. 46, 99.~-Eoeh]er. 1904. M^m. Soe. ZooL France, 17, p. 75, 
figs. 30-32. 

Few members of the family are as rare or as little-known as this isolated form, occur- 
ring in Bass Strait and on the southern coast of Victoria. My friend, Mr. J. Gabriel, who 
has sent me many echinoderms from that region, has secured but 1 specimen in the past 
7 or 8 years, although he feels sure that 10 or 12 years ago it was quite common at a spot 
which has been spoiled as a collecting-groimd by certain harbor improvements. The species 
is a very distinct one, quite different from any other member of the genus, particularly in 
the form of the arm-spines and the large adoral plates. Nothing is known of the colors in 
life, but the dry specimen before me is li^t brown, with a distinctly green tinge on the 
disk, and with the arms quite reddish. 

OphiooHna riiseL 

Ltttken. 1859. Add. ad Hist Oph., pt 2, p. 141, 143, pi. iv, fiffi. 6a-6ci 

This well-defined West Indian species ranges from Bermuda to Brazil, but it has not 
yet been found in the eastern Atlantic. It reaches a large size. The biggest one I have 
seen measures 32 mm. across the disk and has arms 160 mm. long. While the general 
impression, especially in life, is that the color is uniformly black, careful examination of 
dried specimens often reveals some evidence of a color-pattern on the disk, and in yoimg 
specimens this may be quite marked, and the arms are evidently banded, at least distally, 
with light and dark red-brown. The rust-red tentacles are a very constant and convenient 
specific character. Perhaps the most remarkable feature of this species is the late stage 
at which the granules of the disk appear; a specimen 5 mm. across will usually have no 
granules whatever, and this is true of one dry specimen at hand, 8 nmi. across. Of course 
such specimens do not seem to be Op£iocomas and are sure to give difficulty in identification. 

Ophiocoma 8ethiop$. 

Ltttken. 1859. Add. ad Hist. Oph., pt 2, p. 141, 145.~H. L. Clark. 1915. Mem. M. C. Z., 55, p. 291, pi. 
13, figs. 6, 7. 

This is the Panamic representative of echinata and scolopendrinay distinguished from 
them easily by the single tentacle-scale; the basal pores, even far out beyond the disk, 
may have two, but there is never any doubt that one is the typical niunber. The colora- 
tion is much like that of echinata^ black or black marked, variegated, or banded with 
whitish. In size, odhiops is the largest of Ophiocomas. The biggest specimen in the 
Museiun of Comparative Zoology is 40 mm. across the disk and has arms 240 mm. long 
and 6 nmi. wide. Of course Bell's (1887) record of cethiops from the Andaman Islands is 
based on a misidentification. Perhaps the specimen or specimens concerned were the form 
for which Koehler has revived Miiller and TroschePs name wendtii (q.v.). 

Ophiocoma schoenleinii. 
MtdlerandTroschel. 1842. SyB. Ast., p. 99.— H. L. Clark. 1915. Mem. M. C. Z., 55, p. 293, pi. 15, figs. 1, 2. 

The status of this species admits of much discussion. Its resemblance to erinaceiLS 
is so ob\dous and striking that Matsiunoto considers them imquestionably identical. No 
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one seems to have noticed that there is an equally close resemblance to the West Indian 
rmei. Indeed, schoenleinii can always be distinguished from erinaceus by the single ten- 
tacle-scale, but that feature it has in common with riiaei. Small specimens of riiaei can 
be selected which are exceedingly difficult to distinguish from schoenleinii. The species are, 
however, imquestionably distinct: schoenleinii is uniformly black, with black tentacles, has 
no indication of a color-pattern or of light and dark banding on arms (white bands may be 
present near tips), and lacks the rusty-red tentacles and general reddi^ oral tinge of riisei; 
the arms average somewhat shorter, and the uppermost arm-spines are shorter and stouter ; 
moreover, in schoenleinii, yoimg specimens have the disk fully covered with granules at an 
age when riisei is still bare. 

Relatively little is yet known as to the distribution of schoenleinii, as it has not usually 
been distinguished from erinaceus. There are specimens in the Museum of Comparative 
Zoology from Amboina, Fiji, and Samoa. Matsumoto reports it from Formosa and the 
Riu Kiu Islands. I took a specimen at Green Island near Cairns, northern Queensland, 
and the only other Ophiocoma seen there was brevipes, which was very common. At Mer, 
schoenleinii was rather common, 18 specimens being taken, but imfortimately it was not 
distinguished from erinaceus until after we left the island. It occiured with that species 
among the living coral, but my field-notes give no hint as to any peculiarities of habits or 
habitat, a fact which makes me very dubious as to its validity as a species. But xmtil the 
question can be looked into on the reefs, it will do no harm to recognize by name this form 
with a single tentacle-scale. The largest example of schoenleinii seen is 22 mm. across the 
disk and has arms only 80 nun. long; but another, 20 mm. in disk-diameter, has arms 
100 nun. long. 

Ophiocoma wendtii. 
MQDer and Troschel. 1842. Sys. Ast., p. 99.~-Koehl6r. 1907. Bull Sci., ^/, p. 327, pL xiii, fig. 38. 

The only brittle-star I have seen which can be referred to this peculiar form is from 
Zanzibar and has long been catalogued as Ophiamastix aspervla; it is listed as such by me 
in my Catalogue of Recent Ophiurans (1915). It is in poor condition, but comparison 
with indubitable specimens of aspervla shows it is not that species, while the disk cover- 
ing is clearly that of an Ophiocoma. The claviform upper arm-spines are conspicuous, 
but since the form of the upper arm-spines is exceedingly variable in most Ophiocomas, 
one hesitates to put much trust in that character alone, especially as it is not well marked 
in the specimen of wendtii Koehler (1905) describes from near Batavia. In the possession 
of these claviform upper arm-spines wendtii is a perplexing link with Ophiomastix, as 
Koehler has suggested. With this character constant, the species would probably be 
always recognizable. Without it, it is hard to see how wendtii is to be distinguished from 
oethiopSj unless the color-pattern shown in Koehler's figure (1907) and well marked in the 
specimen before me proves a constant feature. Koehler records this puzzling form from 
Fernando Veloso, the Seychelles, near Batavia, New Ireland, and Fiji. 

Ophiocoma brevipes. 

Opkioeanta hrevipet P^n. 1851. Monatd). K. Preus. Akad. Wist. Berim, p. 405. 
Ophiocoma brevi9pinosa £. A. Smith. 1876. Ann. Mag. Nat. Hist (4), 18, p. 40. 

(Plate 13, Figure 7; Plate 34, Figures 3 and 4.) 

Ophiocomas with a finely granulated disk, the granulation covering the interbrachial 
areas of the oral side, furnish a most perplexing problem, the correct solution of which 
awaits careful study on the reefs. If one is willing to ignore size, color, and character of 
arm-spines, as well as the arm-length and the form of arm-plates and oral shields, one may 
unite all the varied forms under the single name brevipes. But even a little experience on 
the reefs makes one dissatisfied with such an arrangement, and t^nporarily varietal names 
may be used for the more obvious forms. Further study will probably show that one or 
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more of these is not in any sense a natural group and should have no distinctive name, 
while on the other hand it is quite possible that at least one is really a distinct species. 
There is no doubt that the form to which Peters first gave the name brevipes is the rela- 
tively small (15 to 18 mm. across the disk) variety, in which the arms are only 3.5 to 4.5 
times the disk-diameter; there are 5 to 7 arm-spines on the basal joints, and there is more 
or less green or greenish in the light coloration. This typical form occurs all through the 
Indo-Pacific region from Zanzibar to Hawaii, north to southern Japan, and south to Green 
Island, Queensland. At Mer it was rather common on the northeastern reef-flat on the 
sand under coral fragments* In life the lower surface has often a distinctly reddish tinge. 

Ophiocoma brevipes var. variegata. 

Opkiocoma varieffota E. A. Smith. 1876. Ann. Mag. Nat. Hist. (4), 18, p. 39.-1879. Philos Trans., 168, p. 

665, pi. li, figs. 1-lc. 
Opkiocoma derUata Latken. 1859. Add. ad Hist. Oph., pt. 2, p. 165 (non MOUer and Troschel). 
Ophiocoma marmorata Marktanner-Turneretscher. 1887. Ann. K K. Natur. Hofmus. Wien, £, p. 303, pL zii, 

figs. 16, 17. 
Opkiocoma ddderleini de LorioL 1899. M^. Soc. Phys. Hist. Nat. Geneve, SS, pt 2, No. 1, p. 30, pi. iii, fig. 2. 

This is the large, variegated form of brevipes, lacking green in the coloration, and hav- 
ing the arms a Uttle longer relatively, often five times the disk-diameter. Adult specimens 
are 20 to 25 mm. across the disk. There is great diversity in the color-pattern, the basal 
shades of which are blackish, gray, brown, and dirty white; the most striking forms are 
those with the disk handsomely reticulated {dentata Ltitken) and with the disk regularly 
sprinkled with small blackish spots (ddderleini de Loriol). The arms are commonly more 
or less distinctly banded with light and dark shades. Specimens before me with a green- 
ish tinge seem to connect this form with tjrpical brevipes, but I shall not be surprised if 
each form proves to be a valid species. At Mer variegata is very conmion, especially on 
the southeastern flat. One specimen was taken which seemed to be a true albino, as it 
was uniformly whitish; unfortunately it became stained in the preserving fluid and is now 
a dingy brownish rather than white. This form of brevipes occurred at Mer, oftentimes near 
high-water mark in the zone where scolopendrina occurred, but it was not by any means 
confined to that region. We found it common at Erub, and it also occurred at Green 
Island, near Cairns. There are specimens in the Museum of Comparative Zoology from 
Lord Howe Island, from Zanzibar, from Mauritius, and from the Pelew Islands. Some 
very yoimg brevipes from the Hawaiian Islands may be variegata, but it is not imlikely 
they are the young of var. instdaria. 

Ophiocoma brevipes var. insularia. 

Ophiocoma instdaria Lyman. 1861. Proc. Boston Soc. Nat. Hist., 8, p. 80.— H. L. Clark. 1915. Mem. 

M. C. Z., 25, p. 291, pi. 15, figs. 3, 4. 
Ophiocoma temiapina von Martens. 1870. Arch. f. Naturg., Jhrg. 36, /, p. 252. 
Olphiocoma tentdapina (err. typ.) de Loriol. 1894. M6m. Soc. Phys. Hist. Nat. Gendve, S2, pt. 1, No. 3, p. 27. 

This is a well-marked form bearing much the same relation to var. variegata that 
erinaceus does to scolopendrina. It is characteristic of the Pacific region, for while von 
Martens' type of temispina was from Flores and there is a tjrpical specimen of insularia 
in the Museum of Comparative Zoology from Tanegashima, Japan, all the other specimens 
I have seen are from Hawaii, the Society Islands, and Easter Island. It seems to be the 
only Ophiocoma occurring so far to the southeast as Easter Island, excepting only the 
following closely related variety, longispina. In size, instdaria becomes the largest of the 
brevipes group, a specimen from Hawaii measuring 32 mm. across the disk. The uniformly 
blackish color and the presence of only three rather long and slender arm-spines beyond 
the basal joints of the arms make the recognition of instdaria easy. We did not meet 
with it in the Torres Strait region. Specimens from Easter Island are lifter colored than 
usual and tend to have banded arms. 
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Ophiocoma brevipes var. longispina. 
Ophiccoma irutdaria yar. longispina H. L. Clark. 1917. Bull. M. C. Z., 61, p. 441. 

This variety is based on a single specimen from Easter Island and may represent only 
an extremely divergent individual of insidaria. But the armnapines are 5 to 6 mm. long, 
equaling 4 or 5 arm-segments, and there may be as many as 5 on the basal arm-joints. 
The jaws are much longer and with more evident oral plates than in typical insiUaria. 

Ophiocoma pusHla. 

OpkionuuHx putiUa Brock. 1888. Zeit. f. w. ZooL, 47, p. 499.— Eoehler. 1905. Siboga Oph. Litt, p. 65; 
pL Tiy fiffi. 9, 10; pL ziii, fig. 3. 

The close, uniform coat of granules which covers the disk seems to me to necessitate 
putting this species in Ophiocoma. Not having seen a specimen, I can not pass on its 
validity, but it must be noted that all known specimens are very small and it is possible that 
they are only the young of a much larger form, perhaps some ophiocomid already known. 
As yet pusiUa has been found certainly only at Amboina, where Brock says he secured 
many specimens. Semon, however, failed to find it there. 

Ophiocoma pumila. 

Ophiocoma pumOaLULtkeiL 1856. Vid Med., p. 13.— 1859. Add. ad Hist. Oph., pt 2, p. 146, pL tv, fiffi. 5a-5i. 
Ophiocoma placenHgera LQtken. 1859. Add. ad Hist. Oph., pt. 2, p. 147. 

This familiar and easily recognized species occurs not only throughout the West 
Indian Kgion from Bermuda to Tobago, but also is found at the Cape Verde Islands and 
on the west coast of Africa. The most notable facts in its life-history are that in its early 
stages, after the adult form is assumed, there are 6 arms, and reproduction by fission occurs 
as in Ophiacti8 aamgnyi, and further, the coloration at that stage is green and white, as in 
the Ophiactis. For these reasons the young Ophiocomas closely resemble the Ophiactis 
and may be easily mistaken for it, since they inhabit very similar places, such as the alg» 
around the sides of a rock partly buried in the sand. The adult 0. pumila retain the habit 
of secreting themselves among and under algse, quite unlike the other West Indian Ophio- 
comas. The green coloration is replaced by yellowish-brown in the adult, except at the 
tips of the arms or on regenerating parts. There is rarely any evidence of a continuous 
li^t line on the under side of the arm, but each imder arm-plate has 1 to 3 light areas 
along its distal margin. The disk-diameter rarely exceeds 15 mm., but the arms may be 
ten times as long. 

Ophiocoma alexandrL 

I^rman. 1860. Proc Boston Soo. Nat Hist, 7, p. 256.— H. L. Claris 1915. Mrai. M. C. Z., $6, p. 291, pi. 
16, fiffi. 5, 6. 

This is the west-coast representative of pumila, known from Cape St. Lucas to the 
Pearl Islands, Panama. It has not yet been foimd at the Galapagos. It reaches a larger 
sixe than pumila, with disk 15 to 20 mm. across and arms 150 to 200 mm. long. Nothing 
is recorded as to color in life, but to judge from museum material, it would seem to be very 
much like that of pumila. It is not known whether the young have 6 arms, but it is highly 
probable that they have. 

Ophiocoma valenciae. 

Ophiocoma valenda MQDer and Trosohel. 1842. Sys. Ast, p. 102.— H. L. Claris 1915. Mem. M. C. Z., t5, 

p. 293, pL 16, fiffi. 7, 8. 
Ophixoma vaUnHa de LorioL 1893. M6m. Soe. Phys. Hist Nat. Qendve, 32, pt 1, No. 3, p. 29. 

This species, closely related as it is to pumila and aiexandri, seems to be confined to 
the east coast of Africa, from Mozambique to the Red Sea, and the Mascarene Islands. 
Bell (1902) records it as common throuj^out the Maldive Islands, but this seems to be 
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the extreme eastern limit of its range. It is sli^tly larger than its allies, reaching a disk- 
diameter of 23 mm., but the arms are much shorter, rarely more than 5 or 5.5 times the 
disk. Nothing is known of the color in life or the early growth-stages. 

Ophiocoma par^a. 
H. L. Clark. 1915. Mem. M. C. Z., $5, p. 202, pL 14, figs. 8, 9. 

(Plate 13, Figure 4.) 

This interesting little species so closely resembles the young of pumUa that it is only 
by actual comparison of specimens of the same size that they are to be distinguished. The 
disk in parva is more closely covered and the disk-granules are less spiniform, the arm- 
spines are shorter and stouter, and the arm-plates, both upper and under, are shorter and 
wider. It is curious that no specimens with a disk-diameter exceeding 5 mm. were foimd, 
for it seems probable that these are the young of a larger, 5-armed species. At Mer, parva 
was fairly common in just such situations as pumila inhabits in the West Indies, and was 
generally foimd associated with Ophiactis aatdgnyi, just as pumila is. 

Ophiocoma boUonsi. 

Farquhar. 1908. Trans. N. Z. Inst, 40, p. 108. 

This species is known only from the original specimen taken in 16 fathoms between 
Stephen Island and the mainland. New Zealand. It is apparently most nearly related to 
canaliculata, with which species it has several important characters in common, notably 
the large adoral plates. As Farquhar says the disk granules become spiniform at the disk- 
margin orally, it has seemed necessary in preparing the artificial key to put it in the pumila 
section of the genus, but, as already said, it has no special affinity for these forms. 

OPHIOPTERIS. 

E. A. Smith. 1877. Ann. Mag. Nat. Hist. (4), /P, p. 306. 

This genus is remarkable, not only for the peculiar and characteristic upper arm- 
spines, but for the distribution of the species, one of which occurs only in New Zealand 
and the other only on the coast of southern Califomia. Neither species is at all common 
and nothing is known of habits or growth-changes. The two are very closely alUed, and, 
in the absence of more abundant material, it is difficult to determine what the essential 
differences are, yet there is little doubt that they are quite distinct. 

Key to the Speciee of OphioplerU, 

Color black or very dark brown, more or leas reddish orally; arm-plates, especially the upper, not very 

markedly wider than long; uppermost arm-spine nearly circular anUpodum 

Color brown, often more or less variegated and arms distinctly banded; arm-plates markedly wider than 

long; uppermost arm-spines somewhat more elongated papiUo$a 

Ophiopteris antipodum. 

E. A. Smith. 1877. Ann. Mag. Nat. Hist. (4), 19, p. 306, pL xv. 

This is the New Zealand species and both of the specimens in the Museum of Com- 
parative Zoology are from Island Bay, near Wellington. But Mr. Farquhar writes me 
that it is very rare, even there, and he has very seldom met with it. TTie larger of our 
two specimens is about 15 mm. across the disk. 

Ophiopteris papillosa. 

Ophiocoma papilloma Lyman. 1875. Dlus. Cat. M. C. Z., No. 8, pt. 2, p. 11. 

OphioplerU papiUoea McClendon. 1909. Uniy. Gal. Publ., Zool., 6, p. 49, pi. y, figs. 28, 29. 

This species ranges from Monterey to San Diego, from the shore out to at least 30 
fathoms, but it is by no means conunon. McClendon gives *' Lower Califomia" as a local- 
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ity, but this is probably quoted from Ljrman (1882) ^' Lower Calif omia: 22 fms./' and Mr. 
Lyman means the lower or southern part of the State of California, as his material was 
from 5 miles south of Santa Barbara. I can find no record for Lower California proper. 
McCIendon's largest specimen was 11 mm. across the disk. In his description he says 
the disk is covered with ''short, cylindrical stimips/' but the nearly spherical granules 
hardly warrant that description, even when highly magnified. 

There is an interesting possibility that 0. antipodum and papiUosa do not represent 
a natural genus, but that the former is a specialized form derived from a southern Ophio- 
coma, perhaps erinaceuSf while papiUosa is derived from adhiops. If this were to be the 
case, the remarkable geographical distribution of Ophiopteris would be explained, and we 
should have an extraordinary case of convergent evolution. A careful study of the growth- 
stages in the two species of Ophiopteris would probably reveal the truth. 

OPHIOMASTIX. 
MQUer and Troechel. 1842. Sys. Ast., pp. 84 and 107. 

Although SO closely allied to Ophiocoma that a perfectly sharp line can not be drawn 
between the two groups, this genus is remarkable for the distinctness of its component 
species and for the constancy of color as a specific character. Tjrpical species of Ophuh 
mastix are easily distinguished from typical Ophiocomas by the absence of granules and 
the presence of spinelets on the disk, and by the possession of conspicuous clavif orm arm- 
spines. But unfortunately there are sevend species of the genus which have a coating of 
disk-granules, and while low, conical spinelets are also present, some individuals of mixto, 
eleganSf and aspenda are not easily separated from the pumila group of Ophiocoma by the 
character of the disk-covering alone. Actual comparison of specimens makes the distinc- 
tion evident enough, but it is difficult to put it into words. On the other hand, clavif orm 
arm-spines are often wanting, especially in young individuals of OphiomastiXy while they 
are conspicuous in typical Ophiocoma wendiii and may occur in other species of that genus. 

It is a remarkable fact that each of the 13 species of Ophiomastix described since the 
genus, based on a single species, was named in 1842, seems to be valid, and there are no 
synonjnns to be assigned to any one of the species, except the most peculiar .^occida, which 
was first described by Ljrman in 1874, and in 1878 was redescribed by Smith as a new 
species, type of a new subgenus. Smith recognized the close relationship of his specimen 
to Lyman's, but thought certam differences warranted their separation. These differences 
were due, however, to condition of the specimens and are not at all constant. Neverthe- 
less, flaccida is an aberrant Ophiomastix, and Smith's suggestion of a new subgenus for it 
is a very natural one, if subgenera are to be recognized. In no other case has a writer 
described a species of Ophiomastix which does not seem to be valid, but, as already pointed 
out (p. 122), the form which Brock (1888) called Ophiomastix ptmlla is better treated as 
an (^hiocoma. 

One reason why there are not more misidentifications of the species of Ophiomastix 
is undoubtedly foimd in the fact that the pattern of coloration is very constant in each 
species of the genus, and even the shades of color show relatively little diversity. This is 
so different from the condition foimd in Ophiocoma that it furnishes a very striking proof 
of the fact that the value of color and color-pattern as taxonomic characters can only be 
determined by actual study of the genus or species concerned and can not safely be assumed 
on any a priori ground. 

The growth changes in Ophiomastix are as yet but little known. The few very small 
specimens at hand suggest that the specific characters are assumed rather slowly. Indi- 
viduals under 10 mm. disk-diameter have the upper and under arm-plates longer than 
wide and very different in shape from that found in adults of the same species. The adoral 
plates and oral shields are also very different from the adults in very young specimens, 
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and the latter may lack claviform arm-spines and even disk spinelets. It is ther^ore diffi- 
cult to identify certainly very small specimens, unless they are actually taken with adults. 

The genus OpkUrniaatix has its center of abimdance in the East Indian region. The 
Stboga took 7 species, and we foimd 7 species at Mer, 5 being common. Only one species 
occurs on the east coast of Africa, and is otherwise known only from Madagascar and the 
Maldives. No species is recorded from Mauritius. One species occurs at Ceylon, 3 are 
listed from the Philippines, 3 from the Riu IQu Islands (one extending northward to Tokyo 
Bay), 3 from Fiji, and 1 from the Paumotus, but none are yet recorded from the Hawaiian 
Islands. It is most remarkable that the genus, while so common at Mer, is quite unknown 
from the mainland coast of Australia and from the Thursday Island region. 

Brock (1888) gave special attention to Ophiomastix and published two important 
tables of the species, one based on the claviform spines and the other on the disk-covering. 
In neither, however, does he make sufficient allowance for individual diversity or for 
growth-changes. It is hoped that the following key will prove more elastic. 

Key to the Specie* oj Opkianuutix. 
A. Tentacle-scales present 

B. Disk covered with granules, some of which are elongated into qiinelets; the gradation between 
granules and q)inelet8 may be obvious or the latter may be abruptly distinct; 
arms relatively short, about 5 times disk-diameter. 
C. Tentade-scale single, except often on basal pores; colors black (or dark gray) and white (or 

whitish) atpenda 

CC. Tentade-Bcales 2. 

Color in life uniformly deep red; preserved specimens are orange, yellow, cream-color, 

brownish, or grayish, without markings mixta 

Cdors, brown variegated with lighter; ann-epines ringed with light and dark eleganB 

BB. Disk bare but with more or less numerous, scattered spinelets, and sometimes a few coarse 
granules. 
C. TentadcHMales 2. 

D. Arms long, 7 to 12 times disk-diameter. 

R Disk-spines rather blunt, not adcular, white, usually more or less clearly banded 

with dark brown annuloea 

EE. Disk wpmoB very sharp, more or less adcular, unicolor and never banded. 

General coloration black and deep yellow; arm-spines black and not banded; oral 

shiekls with margins barely marked with jrellow januaUt 

General coloration dark brown and whitish; arm-spines, at least proximally, more 

or less distinctly banded; oral shields with broad whitish margins kUkeiU 

DD. Anns short, about 5 times disk-diameter. 

Upper arm-plates broadly fan-shaped, distal half and distal half of side amH;>lates 

white or whitish; proximal hedves very dark brown caryophyUaia 

Upper arm-plates broadly diamond-shaped (twice as wide as long) uniformly light 

gray or fawn color in marked contrast to dark side arm-plates eoralUecla 

CC. Tentade-scale single, except often on basal pores. 

D. Arm-spines comimonly 4, sometimes 5, often only 3 on alternate segments. 

R Claviform npinea short and very stout; disk handsomely marked with irregular 

bladdsh lines wnoso 

EE. Claviform spines slightly developed or wanting; disk not marked with black. 

Disk with conspicuous characteristic white markings; arms banded vandbUie 

Disk without markings and arms not banded omata 

DD. Arm-spines alternating 3 and 2 biepinoea 

AA. Tentade-scales wanting; no granuks but some scattered spinelets on disk; arm-spines 3 and 2 . . flacdda 

Ophiomastix a$perula. 

Ltttken. 1869. Add. ad Hist. Op h., pt. 3, p. 43.— Ddderlein. 1896. Jena. Denkschr., 8, pL xv, figp. 9, 9a.— 
Koehler. 1905. Siboga Oph. litt, pL vi, figs. 11, 12. 

(Plate 14, Figure 1.) 

Although the colors are not bright, this is a very handsome brittle-star. It is quite 
OpAtocomo^like and may easily be confused with Ophiocoma wendHi at first glance. Indeed, 
the specimen in the Museum of Comparative Zoology from Zanzibar, supposed to be an 
aspervla (see H. L. Clark, 1915), proves, on critical examination, to be Ophiocoma wendtii 
and not an Ophiomastix. It is in poor condition and for many years has borne the label 
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'^Ophiomasttx asperulat.^' As a matter of fact, aspenda is not known from the Indian 
Ocean; the type locality is Fiji, and the only other places from which it is known are 
Amboina, where it seems to be common, and the little island of Kaniimgan Ketjil, on the 
eastern coast of Borneo, where the Siboga took one specimen. At Mer asperula is rare and 
only three specimens were found; all occurred under coral fragments on the southeastern 
reef-fiat. The largest is 20 mm. across the disk, and has arms 90 mm. long; it is thus con- 
siderably larger than any other specimen recorded. 

Ophiomastix mixta. 
LQtk^L 1869. Add. ad Hist. Oph., pt. 3, p. 42.— -Matsumoto. 1017. Japan. Oph., p. 348, fig. 97. 

(Plate 14, Figuie 2.) 

The handsome claret-red color* of this fine species is very fugacious and leaches out 
in fresh water and in every preserving fiuid which I tried; after death it even leaches out 
in salt water. It was impossible to preserve the color, even in dried specimens, for any 
length of time. Those which retain the most color become orange, but even that shade 
fades and nearly all preserved specimens are yellowish, pale brownish, or nearly white. 
In size, mixta ranks among the smallest members of the genus. Matsumoto (1917) gives 
a figure of a specimen 20 mm. across the disk, but the largest specimen I have seen is 16 mm. 
in disk-diameter and has the arms about 64 mm. long. In most specimens the arms are 
approximately 5 times the diameter of the disk. Brock (1888) says the specimens he found 
at Amboina were all small, and few of those we found at Mer are more than 12 mm. across 
the disk. 

The covering of granules shows more or less diversity in different individuals, but the 
growth-changes are not remarkable, for very small specimens do not have the disk-covering 
like an Ophiocoma. In some adults the granule-coat is quite like an Ophiocoma, except 
near and at the margin, but in others the spinelets are sufficiently long and numerous to 
indicate clearly an Ophiomastix. The claviform spines are lacking in most young speci- 
mens, but they are frequently, if not always, well-developed in adults. Koehler (1905) is 
certainly mistaken in thinking that the presence of claviform spines shows that the speci- 
men is not mixta. 

The type-localities of mixta are Fiji and Samoa. Brock (1888) found it common at 
Amboina. Bell (1899) records it from the Loyalty Islands, and Koehler (1905) from the 
northern point of Timor. It seems to be common at Misaki, Japan, but it is not yet known 
from the Philippines. At Mer it is fairly common in the dead portions of colonies of Poritea, 
Pocillopora, Acropora^ and Seriatopora on the southeastern reef-fiat. It also occurred 
occasionally under rock fragments. There is certainly no obvious correlation between the 
color and the environment. 

Ophiomastix elegans. 
Erode 188S. Zeit. f. w. ZooL, 47^, p. 500. 

This species is unfortunately known only from the holotype taken by Brock at 
Amboina. While allied to mixta, it is evidently quite a distinct species. 

Ophiomastix annulosa. 

Ophhara annutoaa Lamarck. 1816. Anim. s. Vert., t, p. 543. 

Opkiomattix cmntdan MOUer and TroscheL 1842. Syst. Ast., p. 107.— DOderiein. 1896. Jena. Denksohr., 8^ 
pL xvi, fig. 11. 

(Plate 14, Figure 6.) 

This is one of the large species of Ophiomastix, having the disk 25 to 30 mm. across 
and arms about eight times as long as that. The claviform spines are numerous and usually 

I Tlie fine wpeckhng with black, seen with a lens in figure 2, plate 14, is not present on the brittle-star itself, 
but is a device adopted by the lithographer for deepening the red color where neoessaiy. The banding of the arms 
with gray, which is always present distaUy to a greater or less degree, is poorly indicated in the figure. 
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very conspicuous. The species has a wide range from Minikoi and Ceylon on the west to 
Pinnacle Island, Riu Kiu Islands on the north, and the Solomon and Loyalty Islands on 
the southeast. It is common all through the East Indies, especially at Amboina. At Mer, 
annulosa is one of the conunonest brittle-stars. The coloration is very characteristic, but 
occasional albinos occiu* which are a nearly uniform cream-color; in some of these the 
distal portions of the arms have the usual red, white, and black shades. Specimens under 
10 mm. in disk-diameter are not so red as adults, the arm-plates are very different, and the 
claviform spines are wanting; when only 5 mm. across the disk, there are no specific char- 
acters like those of the adult, except the whitish disk-spines, and these are not numerous. 
Unlike some other members of the genus, annuloaa does not often occur among the living 
corals, but is most abundant imder rocks and coral slabs. It is very active, and as soon 
as its sheltering rock is overturned it moves rapidly to a new shelter. 

Kent (1893, Great Barrier Reef, p. 121, pi. xi, fig. 11) records Opkiamaatix annidosa 
from the Caimcross Islands (on the coast of Queensland and just south of the Torres Strait 
region). His description indicates that he had a sea-star of some sort in hand, but his 
figure is more like a brittle-star. Neither the form nor colors are those of an Ophiomastix, 
nor is there any indication of the claviform spines. Nevertheless, there is no other brittle- 
star any more like his figure than annulosay and it is not at all improbable that the species 
has reached the Caimcross Islands. It does seem strange, however, that none of the 
naturalists of the Challenger or the Alert, nor Dr. Semon, nor oiu* own party, found even 
one specimen of this very common species in the vicinity of Thursday Island or Badu or 
the Cape York peninsula. 

Ophicmiastix janualis. 
Lyman. 1871. Hhis. Cat. M. C. Z., No. 6, p. 14, pL i, figs. 13, 14. 

(Plate 14, Figure 6.) 

The holotype of this species is so youthful that it is difficult to assert just how the 
adult would appear, but, after comparison with the material obtained at Mer, I have not 
hesitated to call the Murray Island specimens janualis. Yet Ljrman's specimen was sup- 
posed to come from the coast of Bolivia! No ophiocomid is known from the western coast 
of South America, and if an Ophiomastix should be found there the relation to the Murray 
Island form would require reinvestigation. The diflferences between janualis and lUtkeni 
seem to be mainly in the coloration, and yet they are so marked it is very unlikely the two 
forms are identical. 

The only known locality for janualis is Mer,* where we foimd it fairly common among 
Parites, PociUopora, and Acropora, well out on the southeastern reef-flat. It never seemed 
to occur under rocks or coral slabs. It is one of the most active ophiurans I have ever 
seen, and it is no simple matter to capture a specimen uninjured. The largest specimen, 
28 mm. in disk-diameter, damaged all of its arms, but other specimens show that the arms 
are nine or ten times as long as the disk is wide. There is practically no diversity in color, 
except that the amount of yellow along the margins of the oral shields and arm-plates is 
a trifle greater in some specimens than in others. 

Ophiomastix liitkeni. 
Ffeffer. 1900. Abh. Senckenb. Nat. Ges., ^5, p. 83.— H. L. Clark. 1915. Mem. M. C. Z., ;$5, pi. 16, figs. 3, 4. 

This species is very similar in proportions and form, and in the disk-covering, to 
janualis, but the pattern and shades of coloring are very different. Careful examination of 
material in the Museum of Comparative Zoology from the Philippine Islands shows that 
two specimens supposed to be janualis are really liitkeni. One of these is a Challenger 
specimen, originally called caryophyUata and afterwards janiLalis. The other is a later 

1 For Bpecimens from the Philippine Islands listed as januaHi, see liitkeni. 



Digitized by 



Google 



ANNOTATED LIST. 137 

acquisition, in poor condition, with only the basal portion of the arms, and is catalogued 
B&janualia. Both these specimens have the coloration of lUtkeni and must be r^arded as 
such. This discovery that janualis is not known from the Philippines and that Mer is 
the only definite locidity for that species raises some annoying questions. The holotjrpe of 
janualis was collected by Captain Putnam and was supposed to be from Bolivia (Mejil- 
lones). It seems to me sure that it did not come from that country, and I have suggested 
(1915) that it came from Hongkong; but if it came from Hongkong it is more likely to be 
the young of the Philippine species than of the one from Mer. In that case, the name 
liitkeni would become a synonym of janualis and the Murray Island Ophiomastix would 
need a new name. But unfortunately the holotype of janualis is so much smaller than 
any specimens of liitkeni or of the species from Mer available to me, I can not decide to 
which it is nearer (the coloration is very indistinct) ; and moreover, the doubt about the 
locality always confronts us. I see no better course, therefore, than to continue calling 
the Murray Island form janualis and the species from Temate, the Philippines, and the 
Riu Kiu Islands, liitkeni. 

Ophiomastix caryc^hyllata. 
LQtkoi. 1860. Add. ad Hist. Oph., pt. 3, p. 43.— DOderiein. 1896. Jena. Denkschr., 8, pi. zy, figs. 10, 10a. 

(Plate 14, Figuie 4; Plate 36, Figure 10.) 

The type locality for this species is the Fiji Islands, but it has been taken several 
times at Amboina, the Siboga took it off the east coast of Borneo and at Saleyer, and 
Eoehler (1907) records specimens in the Paris Museum from the Sulu Archipelago and 
New Caledonia. At Mer it was quite common in the dead portions of coral colonies 
on the southeastern reef-fiat. It does not reach a very large size, 19 mm. across the disk 
and arms, about five times as long being the maximum. The disk is quite thickly covered 
with spinules. 

The coloration is very constant in the Murray Island specimens, but it is either more 
variable elsewhere or other species have been confused with caryophyUata, for both Brock 
and Eoehler refer to specimens which are very different in color from any caryophyllata 
I have seen. My identification of the specimens from Mer is based on comparison with 
a specimen in the Museum of Comparative Zoology from Fiji, received from the Godeffroy 
Museum, bearing the name of this species and agreeing well with Ltttken's description. 
Brock (1888) says his specimens from Amboina agreed well with Ltttken's in color, yet 
further on he says the color is "Goldgelb und Purpur," whereas Lutken gives the colors 
as dark brown and light brown. Eoehler (1905) says that two of the Siboga specimens 
were almost black, a coloration suggestive of liitkeni or janualis. In preserved specimens 
dark brown and light brown, or brownish-white, are the shades, as Lutken says. In life, 
the colors were to my eyes bright brown and silvery gray, but to my artist, Mr. Grosse, 
the brown seemed reddish-purple, as shown in plate 14, figure 4. The bands of light and 
dark color on the arms are of approximately equal width; the dark does not predominate 
as in the figure given. 

In specimens with the disk under 10 mm. in diameter the claviform spines appear to 
be wanting or may just be indicated, but in the full-grown adults they are numerous and 
conspicuous both by size and dark color. 

Ophiomastix coraliicola. 
H. L. Claric 1915. Mem. M. C. Z., t6, p. 204, pi. 16, figs. 1, 2. 

(Plate 14, Figure 3; Plate 3d, Figure 11.) 

This is one of the characteristic animals of the southeastern reef-fiat at Mer. It occurs 
with other species of Ophiomastix^ especially caryophyllataj in the colonies of Pontes, 
PociUopora, Acropcra, and Seriatopora, and is rarely found on the sand, either among the 
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corals or under rocks. It is very active, and climbs about rapidly (for an echinoderm) 
between the branches of the coral colonies. Although so similar to caryophyllata^ it is 
perfectly distinct from that species, the form of the upper arm-plates (pi. 36, fig. 11) and 
the very different color-pattern preventing any confusion of the two. The largest speci- 
men seen is 18 mm. across the disk. 

Ophiomasdx venosa. 

Peters. 1851. Monatab. K.-Preu8B. AkacL Wias. Berlin, p. 464.— Koehler. 1004. Mto. Soo. ZooL France, 
17, p. 73, figs. 28, 29. 

The geographical isolation of this species on the eastern coast of Africa is notable. 
It has been recorded from Mozambique, Zanzibar, and Madagascar. Bell asserts (1902) 
that it is common in the Maldives, but as it is not Imown from Mauritius or the Seychelles, 
it seems to me its occurrence at the Maldives requires confirmation. It is the heaviest 
species of the genus, 30 mm. across the disk when adult, with arms about 150 mm. long, 
noticeably stout and with relatively short, thick spines. The disk spinules are few, some- 
times occurring only at the disk-margin; they are short, thick, and blimt. 

Ophiomastix variabilis. 
Koehkr. 1905. Siboga Oph. Litt, p. 09, pi. vi, fig. 16; pi. xvi, figs. 3, 4. 

This species is known only from the Siboga specimens, which were taken at four widely 
separated stations in the Dutch East Indies. They show great diversity in disk-spinula- 
tion, but agree in the characteristic light markings about the radial shields. The largest 
specimens are only 6 to 7 mm. across the disk, with arms 40 to 45 mm. long, so it is evi- 
dent that adult material will throw new light on the status of the species. 

Ophiomastix omata. 
Koehler. 1905. 5tbo^ Oph. Litt, p. 71, pL vi, figs. 13, 14. 

The unique holotjrpe of this species was taken on Borneo Bank by the Siboga. It is 
only 9 mm. across the disk and all the arms are broken. Adult material is therefore needed 
even more than in the case of variabilis. 

Ophiomastix bispinosa. 
H.L. Clark. 1917. BuU. M. C. Z., ^/, p. 442, pi. 2, figs. 1, 2. 
This is another inadequately known species, of particular interest because of its being 
the easternmost representative of the genus. The unique holotype, ooly 5 mm. in disk- 
diameter, with arms 40 to 45 mm. long, was taken at Makemo in the Paumotus. 

Ophiomastix ilaccida. 

OphiomasHx flaceida Lyman. 1874. Bull. M. C. Z., 5, p. 226, pi. vi, figs. 14, 15. 
Acantharachna mirabait Smith. 1878. Jour. Limi. Soc. ZooL, IS, p. 335, pi. xviii, figs. 1-6. 

(Plate 13, Figure 2.) 

I should not have dared identify with this species the little brittle-star foimd at Mer, 
October 8, 1913, and figured on plate 13, had I not had for comparison a small paratype 
from the Philippine Islands. The Murray Island individual was scarcely 4 mm. across 
the disk and had arms only about 18 mm. long. The disk was bluish with some orange-red 
lines, the arms yellow with dark-green marks along the sides and the arm-spines white. 
There are no disk spinelets, but on each arm are a number of claviform spines, and as there 
are no tentacle-scides I am satisfied that the individual is a very young flaceida. The 
species is otherwise known from the Philippine Islands, many stations in the Dutch East 
Indies, and the island of SaJawatti, New Guinea. Studer (1883) sajrs the species lives on 
sponges and is purplish-red in life. The largest specimen in the Museum of Comparative 
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Zodiogy is 18 mm. across the disk. The single individual collected at Mer was found on 
the underside of a rock-fragment on the southeastern reef-flat. It is not unlikely that 
further knowledge of the habits and morphology of this species will justify the recognition 
for it of Smith's genus Acantharachna. 

OPHIARTHRUM. 
Peten. 1851. Monatab. K-PreusB. Akad. Wiss. Berlin, p. 463. 

Like OphiamastiXf this genus is so easily recognized and the specific limits within it 
are so well defined, there are no synonyms and no wrongly assigned species to cause con- 
fusion. Only three species have been described, and each of these is valid. The genus 
may be r^arded as a specialized offshoot of Ophiocoma, with a deficiently calcified disk, 
only 1 tentacle-scale and 3 or 4 arm-spines. It has a very wide range from Mozambique 
and Zanzibar to the Society Islands. It is not known, however, from the Hawaiian group 
as yet. The three species are not morphologically very different from each other, and the 
form of the plates of either arms or oral frame afford no very distinctive characters; but 
the coloration is an unfailing means of distinguishing the species, for while it is not by any 
means constant within narrow limits, each species is entirely different from the others. 

Key to the Speciee of Opkiartkrum, 
Ann qmies Ufl^t, qwtted or ringed with dusky. 

Disk Teiy dark, at least at center; no yellow; no median dark line on upper side of finely speckled arms., eteffone 
Disk beautifully marked in life with white, yellow^ and gray; arms with a more or less distinct median 

dark line on upper side pictum 

Ann-spines, and arms, uniformly grayish-brown; disk black lymani 

Ophiarthrum elegans. 

Peters. 1851. Monatsb. E.-Preu8B. Akad. Wiss. Berlin, p. 464.— Koehler. 1S98. Bull. Sd., SI, pL iii, figs. 
25,26. 

(Plate 13, Figure 1.) 

The centrally dark and peripherally light disk make this species easy to recognize, 
but there is great diversity in the colors of the living animals. Those found at Tahiti on 
August 5, 1913, had the disk deep chocolate-brown and the arms were banded with that 
shade and with deep brick-red; but these colors were much changed in alcohol. At Green 
Island, Queensland, where elegans is very common, none of the individuals showed any 
trace of red and the disk was dark brown with a purple tinge. At Mer the general colora- 
tion was very deep purple and greenish-white; there was great individual diversity in the 
amount of light color on the disk, but many had the arrangement of dark and light areas 
more or less as in the specimen figured (pi. 13, fig. 1). 

The distribution of this species is notable, as it is one of the few members of the 
family occurring in the neighborhood of Thursday Island. We found it common, but 
oddly enougti it was not taken by the earlier collectors. Its known range extends from 
Mozambique and Zanzibar eastward to the Society Islands, and from Green Island, Queens- 
land, northward to the Riu Eiu Islands. It occurs under rocks and coral fragments on the 
reef-flats, like an Ophiocoma, and is moderately active when its shelter is disturbed. It is 
rather more delicate than an Ophiocoma and the surface of the disk seems to disintegrate 
or rub off very easily if the specimen remains long in a crowded collecting bucket. It was 
not easy at Mer to get specimens back to the laboratory in an uninjured condition. 

The largest specimen of elegans that I have seen is from Samoa. It is 23 mm. across 
the disk and is further notable for having six arms, a very unusual freak. De Loriol (1893) 
says the arms are 9 times the disk-diameter, but in those which I have measured the pro- 
portion is 5.5 to 8 to 1. 

^ In preserved specimens, which are often quite brown, the yellow shades fade and may disappear or beoome 
brown, and the white becomes dingy. 
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Ophiarthnim pictunL 

Opkioeoma pida MODer and TroscheL 1842. SyB. Ast., p. 102. 

Ophiarihnm piehm Lyman. 1874. Bull. M. C. Z., 5, p. 226, pL yii, figs. 2-4. 

(Plate 12, Figure 1.) 

This is unquestionably one of the most beautiful of brittle-stars, though its beauty is 
quite different from that of Ophiarachna incrassata. In the present species, the colors are 
light and in life many of the tints are very delicate; few if any remain unchanged in pres- 
ervation. As shown in the figure (pi. 12, fig. 1), white, peari-gray, and yellow are the 
principal colors, but a darker shade of gray forms a more or less complete median longi- 
tudinal stripe on the upper side of the arm. There is considerable individual diversity in 
the color-pattern of the disk, but the 5 white interradial areas with their curious yellow 
marks are generally very distinct. The white is often distinctly tinted with blue. The 
largest specimen I have seen is 30 mm. across the disk, and specimens 20 to 25 mm. across 
are common; the arms are 5.5 to 8 times the disk-diameter. 

This species has a much more restricted range than the preceding. The type locality 
is Java, and it has not been found west of that island. It is common at Amboina and 
is known also from several other stations in the Dutch East Indies, from the Philippines, 
from Timor, and New Guinea, and from the Pelew Islands. At Mer we foimd pictum 
fairly common on the southeastern reef-flat, where it lives under rock and coral fragments. 
Like eleganSf it is a moderately active and rather delicate brittle-star, but it stood handling 
and transportation to the laboratory rather better than the smaller species. 

Ophiarthnim lymani. 
De Loriol. 1894. M^. Soc. Phys. Hist. Nat. Geneve, Sg, pt. 1, No. 3, p. 34, pL zxiv, figs. 2-2d. 

This is one of the endemic echinoderms of Mauritius, known only from de Loriol's 
accoimt. It is about the same size as elegans, but has relatively shorter arms, as these are 
only a trifle more than five times the disk-diameter. The coloration is the obviously dis- 
tinguishing species character. One can not determine from de Loriol's account whether he 
had more than a single specimen. 

OPHIODERMATID^ 
Ophiarachna incrassata. 

Opkiura incraamUa Lamarck. 1816. Anim. a. Vert., iB, p. 542. 

Ophiarachna incrassata MQller and TroscheL 1842. Syst. Ast., p. 104. — ^Heiidots. 1860. fichinod. peintes 
d'aprda Nature, pi. vi (colored). 

(Plate 34, Figures 1 and 2.) 

The type locality of this superb ophiuran is unknown, but Mfiller and Troschel give 
Java as its home. It has been recorded from Zanzibar, Darros Island, and Ceylon on the 
west and from the Caroline and Fiji Islands on the east; on the north it reaches the Riu 
Kiu and Bonin Islands, while on the south Green Island, Queensland, seems to be the limit 
of range. It occurs throughout the Torres Strait region, being common at Badu, Erub, 
and Mer. It is the largest known simple-armed ophiuran, mature specimens having the 
disk 40 to 50 mm. across. The largest specimen I have seen is 57 mm. in disk-diameter. 
The arms are rather short and stout, 3.5 to 4 times the width of the disk. The coloration 
is as remarkable as the size and would scarcely be guessed at from preserved specimens. 
The ground-color is a brilliant grass-green, upon which are white spots encircled with black, 
and occasional black spots and markings; the arm-spines, particularly the lower ones, are 
handsomely annulated with black and white. All in all, incrassata is one of the handsomest, 
if not actually the most beautiful, of all brittle-stars. Unfortunately, the green is very 
fugacious, and preserved specimens, no matter how carefully or by what method prepared, 
rarely retain even a hint of it. It is replaced by a pale brown or dirty yellow which may 
fade to light yellow or nearly white. 



Digitized by 



Google 



ANNOTATED LIST. 141 

At Mer this species is very common imder large rock-fragments and coral slabs on 
the southeastern reef-flat. It acts very nmch like an Ophioderma and reminds one in its 
notably active movements of the large West Indian Ophioderma cinerea. One very unusual 
freak was collected, having 6 arms; the supernumerary arm, instead of being in the same 
plane as the other 6, is directly below one of them; all 6 are of approximately equal size. 
There are only 6 normal jaws, but the oral frame is obviously affected by the growth of 
the extra arm. 

Pectinura arenosa. 
Lyman. 1S79. Bull M. O. Z., 6, p. 48, pi xiv, figs. 392-394. 

We did not meet with this species in Torres Strait, but Semon took a specimen near 
Thursday Island. It was originally described from specimens taken by the Challenger in 
Bass Strait. Koehler records a specimen taken by the Investigator off Point de Galle, 
Ceylon, while the Siboga took specimens at half a dozen stations in the Dutch East Indies. 
It is noteworthy that neither the Thetis nor the Endeavour met with the species on the 
southeastern and southern coasts of Australia. 

Pectiiiura yoldii. 

Opkiopem yMii LQtken. 1856. Vid. Med., p. 9.— 1859. Add. ad Hist. Oph., pt 2, pi. i, fig. 9. 
FacimtaKi t^ifdii H. L. Clark. 1909. BulL M. O. Z., ^j?, p. 119. 

The type locality of this species is unknown, but it was probably in the East Indies, 
as the range is now known to be from New South Wales northward to Sumatra and the 
Philippines. We did not meet with yoldii in the Torres Strait region, but Semon took it 
near Thursday Island, and the Alert secured it at several stations on the Queensland coast, 
as well as in Torres Strait. It is also known from the Am Islands. 

Ophiopezella spinosa. 

OjihioBraekna 9pino9a Ljungman. 1867. Ofv. KongL Vet-Akad. FOrh., BS, p. 305. 

Opfuopeadla tpmota Lyman. 1882. Challenger Oph., p. 17. 

OvkwpeweOa Wkeni de Loiiol. 1893. Rev. SuisBe Zoo!., Jf, p. 392, pi. xiii, figs. l-U. 

(Plate 12, Figure 2.) 

This species, which ranges from the Philippines to the Society Islands, extends south- 
ward to the Torres Strait region, where we found it at both Friday Island and Mer. It 
was taken only once by the Siboga, but this was probably due to its secretive habits, for it 
is an inactive little species, occurring in the sand under rocks and slabs. The specimens 
taken at Mer were foimd on the southeastern reef-flat. 

Ophiochasma stellatum. 

Opftsorodbia afeOoto Ljungman. 1867. Ofv. Kongl. Vet-Akad. FOrii., ^95, p. 305. 
Oj^n&pinax eteOahu Bell 1884. Aleri Rept, p. 136, pi. viii, fig. C. 
Ophiachama eteUatum H. L. Clark. 1909. Bull M. C. Z., Sg, p. 121. 

We did not meet with this handsome brittle-star in the Torres Strait r^on, but the 

Alert took it there, according to Bell. Its known range is from Port MoUe and Port Deni- 

Bon, Queensland, northward to the Gulf of Siam, but it is remarkable that the Siboga 

failed to meet with it. 

Ophiarachnella gorgcmia. 

Opkiaraehna gorffonia MOUer and TroaoheL 1842. Sys. Ast., p. 106. 
Ophiarachndla gorgoma H. L. Clark. 1909. Bull M. O. Z., Sg, p. 123. 

(Plate 12, Figure 5; Plate 35, Figures 4 and 6.) 

This pretty brittle-star was common at Mer and showed little diversity in color or 
size. The larger specimens, with disk 10 to 15 mm. across, are duller in color than the 
young. The specific limits of gorgonia are, however, as yet very badly drawn, and more 
extended observations on living material are necessary before positive conclusions can be 



Digitized by 



Google 



142 THE BCHINODBRMS OF TORRES STRAIT. 

reached. In 1909, 1 believed the species a highly variable one and concluded that the names 

marmaraia Lyman, ramaayi Bell, steamsii Ives, and ventista de Loriol were all synonyms of 

gorgonia. But further study of the material, after my visit to Torres Strait in 1913, led 

me to restore (1915) marmorata and ramsayi to the ranks of valid species, and here the 

matter must be left for the present. Unfortunately, the geographical range of the green- 

and-white form, occurring at Mer and at Amboina, can not be determined from data at 

hand. Specimens believed to be true gorgonia are known from the east coast of Africa to 

Fiji and Samoa, and from Queensland to Japan. At Mer the specimens w«^ all rather small 

and the disk-granulation is coarse. They occurred all around the island under stones on 

sandy bottom, even up to near high-water mark. We found no specimens near Thursday 

Island, and it is noteworthy that none of the earlier expeditions to Torres Strait found 

any. Yet I found at Green Island, near Cairns, Queensland, two specimens identical with 

those afterward taken at Mer. 

Ophiarachnella infemalis. 

OphUxradma infenudU MOUer and Troechel. 1842. Sys. Ast, p. 106. 
Pedmura infemaHU Koehler. 1905. Siboga Oph. Litt., p. 7, pL i, figs. 1-3. 
OjMtrackneOa infemalU H. L. Clark. 1909. Bull. M. C. Z., 5g, p. 124. 

This species ranges from Zanzibar to the Pelew Islands and from Torres Strait to 
southern Japan. Dr. Coppinger, of the Alert, took it at Port MoUe, Thursday Island, 
Prince of Wales Channel, and Port Darwin. We found it common at Erub and at Mer, 
under stones on sandy bottoms. The rather dingy coloration is unattractive, and there is 
nothing else about the species that calls for special comment. Dr. Koehler writes me that 
he is confident I am wrong in considering his species similis identical with infemalis. As 
I have no indubitable specimens of aimilia, I refrain from further discussion of the question 
at present. 

Ophiarachnella septemspinosa. 

Ophiarachna septenupinosa MtUler and Troschel. 1842. Sys. Ast., p. 105. 
PeeHntara sepUmtpinoaa Ddderiein. 1889. Zool. Jahrb., Syst, 5, pi. xzxii, figs. 4a~4c. 
Ophiarachndia septemspinosa H. L. Clark. 1909. Bull M. C. Z., 6$, p. 126. 

(Plate 12, Figure 7.) 

This fine species, adults of which may be as much as 36 mm. across the disk^ is known 
from Zanzibar to the Fiji Islands, but it is not yet reported from the Philippines, nor was 
it hitherto known from Australia. We foimd it rather uncommon at the Murray Islands, 
the first specimen being taken from imder a rock-fragment on the reef-fiat on the south 
side of Weier. It is a large, active brittle-star, appearing much like one of the West Indian 
Ophiodermas. The colors in life (pi. 12, fig. 7) are very handsome, but the green is fugacious 
and disappears in preserved specimens. 

OPHIOLEPIDID^ 

Ophiura kinbergi. 

Ophiura (vel Opkioglypha) kinberffi Ljungman. 1866. Ofv. KongL Vet.-Akad. Foth., 2S, p. 166. 
Ophiura kinberffi H. L. Clark. 1911. BuU. 75 U. S. Nat. Mus., p. 37, fig. 9. 

(Plate 12, Figure 3.) 

This pretty little species has a notable and interesting north-and-south range, occur- 
ring as it does at Port Philip, Victoria, and in the Sea of Japan at latitude 38° 16' N. Its 
east-and-west range is rather narrow, for while it reaches Calcutta and Ceylon on the 
west, it has not yet been recorded from further east than the Philippines and the eastern 
coast of Australia. At Mer we found only two specimens and these were both small. 
They were taken with the tangle, in 4 to 5 fathoms, oflf the northwestern reef, in company 
with Ophiacantha discoidea. The colors in life (pi. 12, fig. 3) are very delicate and fugacious; 
so preserved specimens do not show them clearly, if at all. 
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Ophiolepis cincta. 

MODer and TroBchel. 1842. Sys. Ast., p. 00.— -Lateen. 1859. Add. ad Hist. Oph., pt 2, p. 101, pi. ii, figs. 
6a, 66. 

This is a typical Indo-Pacific species, ranging from Mozambique to the Red Sea on 
the west, through the East Indian region, northward to Japan, southward to New South 
Wales, and eastward to the Society Islands. The Challenger foimd it in Torres Strait, 
and we took two nearly white specimens from imder stones in sand at Thursday Island. 
We also found cincta at Badu, and at Mer it was quite common under rocks in sand, but 
all of the specimens foimd were small. No adults were seen. Lyman has given (1865, 
pi. n, fig. 4) a very good colored figure of the adult under the name Ophiolepia garretti. 
The young are much less handsomely colored. 

Ophiolepis superba. 

Opfdura annuU>$a de BlainviHe. 1834. Man. Act., p. 244 (non Lamarck, 1816). 
OphioUpU annuloBa LQtken. 1859. Add. ad Hist. Oph., pt. 2, pi. ii, figs. 5a, 5b. 
OphioUp%9 tuperba H. L. Clark. 1915a. Spolia Zeylanica, 10, p. 89. 

We found this very noticeable brittle-star both at Erub and Mer, imder stones on 
sandy bottoms. It was taken by the Challenger in Torres Strait and by the Alert eX Clair- 
mont, just south of the Torres Strait region, and at Port Darwin to the west. The known 
range is from Zanzibar to the Marshall Islimds on the east, to the Riu Kiu Islands on the 
north, and to Turtle Island, West Australia, on the south. There is considerable diversity 
in the amount of black (or deep rich purple, in life) present in proportion to the deep buff, 
and occasionally specimens with no black at all occur. Herklots (1869, pi. iv, fig. 2) has 
given a very good colored figure of a specimen from Java. 

Ophioplocus imbricatus. 

OphioUpiM imbrieata MQller and TroscheL 1842. Sys. Ast., p. 93. 

Opkhplccus imbricahu Lyman. 1861. Proc. Boston Soc. Nat. Hist, 8, p. 76, footnote. — ^Herklots. 1869. 
£chinod. peintee d'aprds Nature, pL v, fig. 1. 

(Plate 12, Figure 8; Plate 35, Figures 1 to 3.) 

Although this is also a wide-ranging Indo-Pacific species, it has not yet been found 
east of the Gilbert Islands. Yet a closely allied species occurs on the coast of California. 
It extends northward to the Riu Kiu Islands, but on the Japanese coast is replaced by a 
third species. Southward it reaches Shark Bay, West Australia, and the Murray Islands, 
but it is not known from the Thursday Island region nor from the Am Islands. On the 
southern coast of Australia and in New Zealand waters are other members of the genus. 
At both Erub and Mer imbricalue is common, under rocks and coral fragments on the sand 
Most individuals are light colored, one might say "sandy" (pi. 12, fig. 8), but one specimen 
found at Mer was so very different it was supposed to be another species. The disk was deep 
yellow, heavily marbled with dark, dusky olive (pi. 35, fig. 3). Comparison with material 
from the East Indies shows, however, that this diversity of color has little significance, 
as it intergrades with the unmarked condition through numerous connecting links. 
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ECHINOIDEA. SEA-URCHINS. 

The echini are, in the Torres Strait region, the least notable of the five classes 
of echinoderms; neither in number of individuals nor of species are they remarkable. 
Nearly all are well-known forms and few call for extended comment. The Chal- 
lenger collection contained 8 species, while Dr. Coppinger of the Alert brought 
home a dozen. Semon took 8, of which 2 were not taken by either of the earlier 
expeditions. We found 14 species at Mer and took 7 others in the vicinity of Thurs- 
day Island. It is remarkable that only 6 of these 21 were taken by the earlier 
collectors, while they took 12 species with which we did not meet. It is rather 
peculiar that they all foimd Prionocidaris bispinosa, Temnotrema hothryoides, and 
Laganum decagonale in the vicinity of Thursday Island, while we saw none of them 
anywhere in the Torres Strait region. The only echinoid common to all four collec- 
tions is the characteristically Australian spatangoid Breynia. 

There are thus only 33 echini known from the restricted region under consider- 
ation, and it is not likely this number will be greatly increased by further collecting, 
although dredging and the use of tangles may result in some novelties. Not a 
dozen of the species are really common; fully as many are actually rare and unlikely 
to be foimd. Most of the species are to be foimd under large coral slabs or rock- 
fragments, or in their crevices, but the clypeastroids occur only on sandy bottoms, 
while the spatangoids may be found in sandy mud. None of the species except 
the Echinometra seem to be gregarious, but both Centrechinus and Echinothrix 
are sometimes foimd several together around and imder the sheltering rock. Echi- 
nometra may occur in scores among rock-fragments where conditions are favorable. 
Both Centrechirvus and Echinothrix are unpleasant creatures to touch when alive, 
as the exceedingly long, sharp, and mobile spines are poisonous and inflict a very 
painful woimd, for which time seems to be the only alleviant. All of these dis- 
agreeable echini are handsome animals, especially when seen in bright sunlight, 
and Echinothrix calamaris is perhaps the most beautiful of sea-urchins. Another 
notable species is Tripneustes gratiUa, in which the contrasts between the purple 
test, orange spines, and black-and-white pedicels are very striking. As Tripneustes 
lives out on the open reef-flat when adult, not seeking the shelter of rocks, it is one 
of the conspicuous animals on such areas. 

CIDARIDiE. 

PrioDocidaris bispbosa. 

Cidariies hispinosa Lamarck. 1810. Anim. 8. Vert., 5, p. 57. 

PhyUacanthu8 anmdifera A. Agaasiz. 1872. Rev. Ech., pt. 1, p. 150. 

LeioddarU hispinosa Ddderlem. 1003. Jena. Denkschr., 8, p. 695, pL Iviii, figs. 5-lla. 

Prionocidaris bispinosa DOderlein. 1911. Abh. Senckenb. Naturf. Qes., S4, p. 240. 

The nomenclature of this very variable species has been much confused, but at last 
it seems to be agreed that Lamarck's name bispinosa is really based on the present form. 
One of the few disappointments of my Australian trip was our failure to meet with this 
species. The Challenger , the Alert ^ and Dr. Semon all took specimens in the Torres Strait 
region, and I confidently expected to get a good series. The geographical range of bis- 
pinosa extends throughout the East Indies from China and the Gulf of Siam to Queensland, 
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Sharks Bay^ West Australia, and even to New Britain (Bell). It is not a large urchin, the 
test measuring 30 to 50 mm. in diameter in adults. The primaries are either smootii or 
thorny and the smooth reddish or pmplish collar is imspotted. 

Prionocidaris verticillata. 

CidariUi verticUkUa Lamarck. 1816. Anim. 8. Vert., S, p. 56. 

PhyOaeanthua verUciOata A. Agaans. 1873. Rev. Ech., pi. V, fig. 3. 

FrionocidarU verticiUala DOderlein. 1911. Abh. Senckenb. Naturf. Ges., $4, p. 243. 

The Challenger took a specimen of this cidarid near Wednesday Island in 8 fathoms, 
but neither the Alert nor Semon found it, nor were we so fortunate as to meet with it. It 
has a very wide range, from Mozambique to Samoa northward to the Riu Kiu Islands and 
south to Torres Strait, but it is apparently not common anywhere and good series for study 
are still desiderata. It does not reach a large size (disk-diameter up to 40 mm.), but nothing 
is known of the growth-stages or of the degree of diversity which individuals may show. 

Phyllacanthus imperialis. 

Cidaritn imperiaHs Lamarck. 1816. Anim. s. Vert., 5, p. 54. 

PkyUacttrUhu8 trnperidUa Brandt. 1835. Prodrome, p. 268.— A Agaasu. 1873. Rev. Eoh., pi. if, figs. 2, 6. 7. 

This fine cidarid ranges from Zanzibar and the Red Sea to and throughout the East 
Indies, southward to the Loyalty Islands, and along the east coast of Australia to Port 
Jackson. There is more or less diversity in the length and thickness of the spines, but 
material is not yet sufficiently abundant anywhere to enable us to decide whether the 
varieties which have been proposed and named are really of genetic significance. 

At Mer this species was not often met with, but it was not rare in its own particular 
habitat, which proved to be below low-water mark at the outer margin of the reef, a region 
where collecting is most difficult. The discovery of this habitat came about thus: We 
were anxious to seciure specimens of Heterocenbrotus and sought the aid of one of the most 
intelligent natives. A sea-urchin of some sort was shown him and then it was explained 
we wanted some animals like that, only with very big, thick spines, and a sketch was 
drawn to make sure he imderstood. He responded readily that he knew where to find them, 
so he was given a bucket and sent off, with the promise of sixpence apiece for all he could 
bring home. When he returned the bucket was nearly filled with Phyllacanthus imperialie^ 
which he had secured off the northwestern reef by diving! He was quite disappointed 
that these were not the urchins desired. Other, but smaller, specimens were found on both 
the southeastern and southwestern reef-flats, under rocks near the reef-margin but above 
low-water mark. 

CENTRECHINIDiE. 

It is unf ortimate that the familiar name for this family, Diadematidse, must be aban- 
doned, but since there seems no doubt that Cenbrechinus must replace Diadema^ the family 
name must also be altered. 

Centrechinus savignyi. 

Diadema tatiffnyi Miehelin. 1845. Bey. Mag. ZooL, p. 15. 

(Plate 17, Figures 1 and 2.) 

This species is very much more common at Mer than the following, but it is by no 
means abundant. It is easily distinguished by the blue lines, not spots, on the dorsal side, 
the claret-colored oral region, and the entire absence of white. There is often a purplish- 
red tinge to the whole animal, and this may become very marked in preserved £9)ecimens. 
I suspect that Saville Kent's (1893) figure (chr. pi. xi, fig. 12) of Diadema setosa, said to be 
natural color, is based on savignyi, but as it shows white and blue spots, it is more repre- 
sentative of setosus. His accoimt of setosa shows that he did not think of there being two 
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species, and it seems to me obvious that he has confused them in his colored figure as well 
as in the text. If not, his specimen of aetosua was exceptionally light-colored. Mortensen 
lists aavignyi from Zanzibar, but says it does not occur in the Gulf of Siam. The Albatross 
found it at Easter Island, which indicates the greatest possible range for an Indo-Pacific 
species, considerably more than 14,000 miles east and west. 

Centrechinus setosus. 

Bckinometra 9do9a Leake. 177S. Add. ad Klein, p. 36. 
Diadema tetosa Gray. 1825. Ann. PhiL, 10, p. 4. 
Cenbrechinua $do9tu Jaekaon. 1912. PhyL Ech., p. 28. 

(Plate 17, Figures 3 and 4.)^ 

The genus Centrechinus is a perplexing one, because in Museum specimens the species 
resemble each other so closely it is difficult to detect constant differences. But observations 
in the West Indies and in Torres Strait have satisfied me that there are important specific 
differences in color, and, when these are properly known, the separation of the species will 
not be so difficult. At Mer two species of Centrechinus occur, and they are so unlike in 
color that any one can distinguish them at a glance, and neither is like the West Indian 
form. One of the Torres Strait species is characterized by white markings, five spotS; 
dorsally in the interradii (pi. 17, fig. 3) and the whole oral region (pi. 17, fig. 4). Further 
distinguishing characters are foimd in series of blue spots bordering the dorsal interam- 
bulacra near the ambitus, but converging and forming a single line between the white spot 
and the periproct, and in the bright-orange anal region (pi. 17, fig. 3). Comparison with 
good museum material shows that this is the species common at Amboina, the type-locality 
for setosus, and I do not hesitate to identify it with Leske's species. It was the first Cen- 
trechinus we met with in Torres Strait, a large specimen being found at Prince of Wales 
Island. We subsequently met with it at Erub and Mer, but it was not nearly so common 
as the next species {savignyx). The two species did not occur actually together, but both 
were foimd at various points all over the southeastern reef-flat. Even in small specimens 
of setosus the white spots are evident. There is some diversity in the ground-color of the 
animal, for while adults appear to be perfectly black, they often have a purplish tinge, and 
yoimg specimens are purpUsh or brownish with banded spines. 

It is not possible to discuss the distribution of setosus with much profit, for most 
records published hitherto confuse all the Indo-Pacific species of the genus under one 
name. We know that the present species occurs on the Queensland coast at Palm Islands, 
and I found a Centrechinus at Green Island, but did not note the species. Amboina is 
certainly the home of setosus, and Mortensen (1904) describes specimens from the Gulf of 
Siam. He adds that he has seen specimens from Zanzibar and from Tahiti, so there is 
little doubt that it occurs throughout the Indo-Pacific region. 

Elchinothrix calamaris. 

Bchinua calamaris Pallas. 1774. Spic. Zool., 1, faso. 10, p. 31. 

Eckinathrix calamaria Peters. 1853. Monatsb. Akad. Berlin, p. 484.— Ddderlein. 1003. Jena. Denkaohr., 
8, pi. lix, fig. 9; pi. bdii, fig. 0. 

This fine sea-urchin has a typical Indo-Pacific distribution from Mozambique and the 
Red Sea to the Hawaiian and Society Islands, and even further southeastward to the 
Paumotus. It does not seem to have been recorded from the Australian coast, and I did 
not see it at Green Island. But at Mer it is by no means rare. Several specimens were 

^ In order to make the plan of coloration perfectly obvious, I suggested to Mr. Grosse that he leave out the 
spines in drawing Centrechinus and show only the test with its characteristic color-pattern. The result is very satis- 
factory, except tibat the illustrations do not look like Centrechiniul And the somewhat hemispherical test becomes 
too flat when printed so blade. 
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found under large rock-fragments on the southeastern reef-flat, often in company with 
Centrechinus. The beautifully banded, black-and-white, quill-Kke spines, with the yellow- 
green ambulacral primaries, combine to make this an exceptionally handsome echinoid. 

Echinothrix diadema. 

BMnm diadema liirn^. 1758. Sys. Nat., p. 664. 

Bc/dnothrix turcarum A, Agaasis. 1873. Rev. Ech., pi. iiio, fig. 3. 

Bekmotkrix diadema Lov^. 1887. £ch. Linn., p. 137. 

This very black sea-urchin has essentially the same range as the preceding and, like 
it, has not been hitherto known from AustraUan seas. At Mer it was fairly common on 
the southeastern reef-fiat. The large specimens were notable for having the ambulacral 
Bphxea rusty-red instead of brown or black. In smaller specimens the interambulacral 
primaries were often more or less distinctly banded as in calamaris, but were never as clearly 
marked as in that species. Observations made at Mer lead me to think it possible that the 
two forms are not distinct species, but that we have here an illustration of a dimorphic 
q)ecies such as are well known to occur among birds. In other words, if the development 
of a single lot of eggs from an Echinothrix could be followed through, we should find that 
some became calamaris and some diadema. It is much to be hoped that some day such an 
experiment may be carried through to completion. 

STOMOPNEUSTID/E. 

Stomopneustes variolaris. 

BckinuM tforiolarit Lamarck. 1816. Anim. 8. Vert., S, p. 47. 

Siamapneuaiet tforiolarit Agaasix. 1841. Mon. d'Ech.: Obs. Ftog. Rec Hist. Nat. Eoh., p. 7. 

This species is reported from all coasts of the Indian Ocean, except only northern and 
western Australia. Tliere is a record also from Samoa, but this needs to be confirmed, as 
it is an old one and there is no other Pacific record, so far as I know. Tenison-Woods (1880) 
describes a species of Stomopneustes from the east coast of Australia, but this is now gen- 
erally agreed to be identical with variolaris. He foimd his specimens at Trinity Bay, lati- 
tude about 16^ S., but he believes the species also occurs at Port Denison, latitude 20.^ 
On the other hand, SUnnopneustes is not known from Thursday Island or vicinity, or from 
the Am Islands, or from the northwestern side of the continent. At Mer we found only a 
single small specimen, under a rock on the southwestern reef. Tenison-Wood says the 
species is very secretive and difi&cult to find, so it may be that its absence from many 
places is apparent rather than real. 

ECHINID/E. 

Lytechinus verruculatus. 

PeammechinuB verrueulatui LCktken. 1864. Vid. Med., p. 166. 

Bckinua verrueulalua de Loriol. 1884. Mte. Soc Phys. Hist Nat. Gendve, 28, No. 8, p. 21; pL iii, figfi. 3a-8e. 

EchinuB angtdonu Bell. 1884. Alert Rep., p. 121. 

Lyieehinui verruculaiuB H. L. Clark. 1912. Mem. Mub. Comp. Zo6L, S4, p. 253. 

It is with little doubt that I include this species among the echinoderms of Torres 
Strait. The reason for doing so is that Bell (I. c.) records Echinus angulosus for Thursday 
Island and Prince of Wales Channel. I am certain that this is a misidentification; angu- 
losus is a South African £;)ecies and its occurrence in Torres Strait is highly improbable if 
not utterly impossible. On the other hand, angulosus has often been confused with ver- 
ruadatuSy and as the latter occurs at the Am Islands, and, moreover, a specimen was 
taken by me at Green Island, near Cairns, it seems to me very probable that the Alert 
q)ecim6n8 are this widely distributed Indo-Pacific species. Unfortunately, we failed to 
find venvcuUiJbas in the Torres Strait r^on. 
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Nudechinus cUraleyensit. 

Behinm damleffefuU J. E. Teniaon-Woods. 1878. Proc linn. Soc N. 8. W., t, p. 167. 
Nudechinus damieyenni H. L. Clark. 1012. Mem. Mus. CcMnp. ZodL, 5^ p. 277. 

It was a great disappointment to me that although we were three days at Darnley 
Island (Erub), we found no small echini there, nor did we meet with this species anjrwhere 
else. The localities from which the type material came are given as "Damley Island and 
Cape Grenville" (northern Queensland) "10-20 fms." Bell (1884) says the AleH took 
small echini at Thursday Island and in Prince of Wales Channel which he refers to this 
species provisionally. I believe it is not known from elsewhere, the small echini collected 
by the Siboga, identified by de Meijere as damleyenm, apparently representing two different 
species (according to Mortensen, 1904). 

Tripneustes gratilla. 

Eckinua gratiUa Uaxd. 1758. Sys. Nat., ed. 10, p. 664. 
Tripneu8te9 ffraHUa Loy6n. 1887. Ech. Linn., p. 77. 

(Plate 17, Figure 6.) 

From Mozambique to the Red Sea on the west to Hawaii, Clarion Island, and the 
Paumotus on the east, this big, conspicuous, and common sea-urchin ranges. It is very 
common at Mer, and I found one specimen at Green Island, Queensland. It is recorded 
by Whitelegge (1889) as "very rare" in Port Jackson, doubtless the extreme southern 
limit of its range. On the west coast of Australia it occurs as far south as Sharks Bay. 
It has not yet been reported from the Thursday Island region nor from the Am Islands. 

At Mer, gratUla occupies the same habitat and shows the same habits as its congener, 
esculentus, does in the West Indies, preferring open, more or less grassy bottoms when 
adult, but living in concealment under and among rocks when young. The color of gratiUa 
(pi. 17, fig. 6) is much more striking than is that of eactdentus, and also more variable. As 
a rule the test is dark, commonly rich blue-purple, the spines white, and the pedicels white 
with more or less black basally. This was the color of the individuals seen at Tahiti, but 
the specimen found at Green Island had the spines tipped with deep orange. Among the 
individuals seen at Mer the orange-color waa generally strongly developed, the spines 
being commonly wholly orange, but sometimes there was orange at the spine-tips only, 
and DOW and then it was wholly wanting. It is a very fugitive color and I found no method 
of preparation that would serve to save it. Some individuals of gratiUa reach a large size; 
the largest I have measured is 145 mm. in diameter. 

TEMNOPLEURID^ 
Tenmopleunis toreumaticus. 

Cidarts tcreumaHca Leske. 1778. Add. ad Klein, p. 155. 

Temnapleurus tcrewnaHew L. AgaaBix. 1841. Mon. d'Ech.: Obs. Prog. Rec Hist. Nat. Ech., p. 7. 

This species haa a rather unusual distribution, occurring from the Persian Gulf to 
southern Japan, including the Maldive Islands and Ceylon, and southward through the 
East Indies to northern Australia. It also occurs at Delagoa Bay, South Africa, though it 
is not yet known between that point tod the Persian Gulf. Doderlein records it from 
the Am Islands and Bell says the Alert took it in Prince of Wales Channel, Torres Strait, 
and at Port Denison, Queensland. We did not meet with Temnopleurus at any place 
where we collected. 

Salmacis belli. 

SaknacU spharoides var. beUi D(klerlein. 1903. Jena. Denksofar., 8, p. 718, pL bdv, figs, l-lc 
SalmacU belli Mortensen. 1904. Siam. £oh., pp. 68, 72. 

This is a characteristic species of northern Australia, and I regret v^ry much that 
we failed to meet with it. It was first taken by the Challenger in Torres Strait and subse- 
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quently by the Alert at Port MoUe, Queensland, but the former specimens were identified 
originally as S. rarispina and the latter as S. bicolor. They were subsequently examined 
by Mortensen and found to be belli. Semon also found the form near Thursday Island, 
and Ddderlein based his supposedly new variety of sphceraides on Semon's material. He 
later agreed with Mortensen that belli is entitled to nmk as a distinct species. 

Salmacis dussumierL 
Agassis and Desor. 1846. Cat. Rais. £eh., p. 309 (55).— Ddderlein. 1903. Jena. Denkschr., 8, pi. bdii, figs. 5-5c. 

The inclusion of this species in the present list is due to Mortensen's (1904) statement 
that one of the small specimens of Salmacis taken by the Challenger at her Station 186 
(Torres Strait) is dussumieri. He also sa}rs that dussumieri was taken by the Alert at Port 
Denison, Queensland, and identified by Bell as S. sulcata. The known range of duseumieri 
is from Mozambique to southern Japan and eastern Australia. Whitelegge (1889) lists it 
from Port Jackson, but I doubt if it occurs so far south. The specimens taken on the coast 
of New South Wales by the Endeavour which look like duesumieri appear to be a distinct 
species, oligopora. 

Salmacis virgulata alexandru 

SalmacU alexandn Bell. 18S4. AleH Rep., p. lia 

Salmacis virgulaia var. alexandri D5derleiii. 1903. Jena. Denkschr., 8, p. 712, pi. bdi, figs. 1, 3-7. 

Salmacia pirgulata alexandri Ddderlein. 1914. £ch. Sadwest. Aust., p. 454. 

Although typical examples of alexandri are easily distinguished from typical virgulata^ 
there is no doubt that the two forms intergrade along the northeastern coast of Australia. 
True virgidata has been taken as far south as southern Queensland, while we found 
at Badu, on an eel-grass bottom, a small but typical specimen of alexandri, the form 
really characteristic of the coast of New South Wales. We did not find a Salmacis at the 
Murray Islands. 

Temnotrema bodiryoides. 

TimiwpUuruB bothryaides Agassis and Desor. 1846. Cat. Rais. fich., p. 360 (56). 
Pleureekinm hciharyiridee Ddderlein. 1903. Jena. Denkschr., 8, p. 706, pL bd, figs. 1, 2. 
Temnotrema holhryaidee H. L. Clark. 1912. Mem. Mus. Comp. Zo6l., $4, p. 318. 
Temnotrema decorum Ddderlein. 1914. Ech. Stkiwest Aust., p. 459. 

Although Torres Strait seems to be the particular home of this little sea-urchin and 
the Challenger, the Alert, and Semon all found it there, we failed to meet with it, much to 
my regret, as I have never yet seen a specimen. The Siboga took it at the Am Islands, 
and Ddderlein (1914) records it from Sharks Bay, West Australia. There is no occasion 
for abandoning the specific name bothryoides, as Ddderlein (1914) does. He apparently 
fails to consider that the use of a specific name in one genus does not invalidate its use in 
another. Agassiz had a right to call a sea-urchin Temnopleurus bothryoides even though 
Leske had called something else Cidaris bothryoides, and Agassiz's specific name persists, 
no matter how frequently it is shifted from one genus to another. Ddderlein 's proposed 
substitute name is thus a pure synonym. 

Temnotrema maculata. 

Plevreckin'ue macylaiue M<ntensen. 1904. Siam. Ech., p. S9, pi. i, figs. 4, 14. 
Temnotrema maculata H. L. Clark. 1912. Mem. Mus. Comp. ZoOL, 5^ p. 318. 

Mortensen (I. c.) states that he has seen specimens of this species brought from Torres 
Strait by Haddon, and that it also occurs at Hongkong, on Macclesfield Bank, and at five 
Siboga stations in the East Indies. He suggests that it may be only a form of bothryoides, 
but as I have seen neither species I have no opinion on the point to express. It would be 
interesting to know if Haddon secured his specimens at Mer, where he spent some weeks. 
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Temnotrema iculpta. 

Temnotrema Bodpia A. Agaasis. 1863. Proc. Acad. Nat. Sd. PhOa., p. 358. 

Pleureckinua variegahu MorteDBen. 1904. Siam. Ech., p. 84, pL i, figi. 6, 6, 8, 19; pL ii, fig. 6. 

(Plate 17, Figure 5.) 

It was a pleasant surprise to find this pretty little urchin in a cranny of a coral frag* 
ment on the southwest reef at Mer, Octobw 21, 1913. It was particularly noted because 
it was the only little echinoid which we found during our stay at the island. I believe this 
is the first record for the species south of the equator. Comparison with specimens from 
Japan shows there is considerable variation in the amount of red at the base of the spines; 
in some individuals it is scarcely noticeable and is chiefly to be seen on the oral spines; 
in others it is evident on all the larger spines; and in some cases the whole basal half of the 
spine, especially near the mouth, is red. In all cases the banding of the spines is more or 
less distinct. In the Murray Island specimen, which is 8 mm. in diamet^, the red is pres- 
ent only on the spines near the mouth and is not extensive there. 

STRONGYLOCENTROTID7E. 

Elchinoslrephus molare. 

Eckinua motaris de Blainville. 1825. Diet. Sd. Nat., 57, p. 88. 

EchinoOrephua molare A. Agassis. 1872. Rev. Ech., pt. 1, p. 119.— H. L. Claris. 1912. Mem. Mus. Comp. 
Zo(yl., S4, pL 105, figs. 10, 11. 

This remarkable sea-urchin ranges from southeastern Africa to Japan and to the 
Murray Islands. How much further eastward the distribution extends is not yet known, 
but in the Gilbert, Hawaiian, and Society Islands, molare is replaced by the allied species 
aciculatum. There seems to be no good figure extant of molare as it appears in life, but the 
photograph of aciculatum given in ''Hawaiian and other Pacific Echini" (H. L. Clark, 
1912, pi. 105, fig. 9) answers perfectly well, for in the condition and from the point of 
view diown the two species are indistingmshable. At Mer, molare was fairly common on 
the southwestern reef, but its habits are such that it would easily be overlooked in ordinary 
reef-coUecting, and even when detected it is very difficult to get the specimen, for of all 
sea-urchins, Echinostrephua is without doubt the rock-borer. No one who has seen the 
smooth, cylindrical holes, often 75 to 100 mm. or more in depth, in which the urchin fits 
like a piston in its cylinder, can doubt that the animal is itself the maker of its home. 
How the work is done I can not presume to say, but one may guess that the teeth and oral 
spines, aided perhaps by an acid secretion, are the tools used. Apparently when undis- 
turbed the urchin rests near the top of the hole, perhaps the abactinal surface is slightly 
extruded, but when the rock is struck or some similar stimulus given, the animal drops to the 
bottom of the cavity. We found it impossible to get them out of their holes by means of a 
hooked wire or any process of pulling; the animal permits itself to be pulled to pieces before 
it relaxes the spines enough to be drawn out. The only whole specimens we procured were 
those whose burrows were in rocks small enough to be lifted and carried ashore. Such rocks 
could be broken up and the sea-urchins thus have their homes removed from around them. 

ECHINOMETRID/E. 
Parasalenia gradosa. 
A. Agassis. 1863. Bull. Mus. Comp. Zo6l., 1, p. 22.-1873. Rev. Ech., pi. md, figs. 1, 2. 

From Zanzibar to the Red Sea, north to Japan, south to New Caledonia, and east to 
the Paumotus extends the range of Parasalenia, but whether one species or two occur in 
this vast area is yet uncertain, though the indications are strong that there is only one. 
The genus is not yet known from Hawaii. 

One specimen was found at Green Island, Queensland, one at Erub, and three at Mer. 
These are all typical of gratiosa in every particular, and none of them showed in life, or 
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have now, any trace of red in the coloration. All but the smallest are unicolor, nearly or 
quite black in life, save for the conspicuously white milled rings on the primary spines. 
In the dry specimens the primary spines are dull olive-green, either light or dark; the 
milled rings are no longer white, but are buff or cream-color. In the specimen from Erub 
the small spines aroimd the peristome are more or less distinctly banded, and in the one 
from Green Island, which is very small G^ngth of test only 6 mm.), even the primaries are 
banded distally. The largest specimen has the test about 32 mm. long, 27 mm. wide, and 
17 mm. high ; the primary spines at ambitus are 25 mm. long. This seems to be much the 
largest specimen of Parasalenia as yet recorded. It is further remarkable in that oculars 
I and II are in contact with the periproct, just as in Gymnechinus, a condition hitherto 
unknown in the Echinometridae. 

Elchinomelra mathaei. 

Echinus nuUfuBi de Blainville. 1825. Diet. Sci. Nat., S7, p. 94. 
Eckinomeira mathcn de Blainyille. 1830. Diet. Sd. Nat., $0, p. 206. 

This is probably the commonest sea-urchin in the world, as it ranges throughout the 
full extent of the vast Indo-Pacific region and is more or less gregarious in its habits. Wher- 
ever local conditions permit it is abimdant. And yet I have failed to find published a really 
satisfactory figure! 

At both Erub and Mer, mathcBi was exceedingly common, and very variable in both 
color and form. Particularly on the southeastern reef-flat at Mer did it aboimd, and special 
efforts were made there to correlate color or form or both to details of habitat, but all such 
attempts were in vain. 

Heterocenlrotus mamillatus. 

Echinus mamillatus Linn4. 1758. Sys. Nat., ed. 10, p. 667. 

HderocenJbrotus mamillatus Brandt. 1835. Prod. Deec. Anim., p. 266 (66).— H. L. CSark. 1912. Mem. Mus. 
Comp. Zodl, S4, pla. 115-117. 

It is interesting to find this species of Heterocenlrotus at Mer, because previous evi- 
dence indicated that it is the more northern form and that if a member of the genus oc- 
curred in Torres Strait, which was hardly to be expected, it would prove to be trigonariua. 
Although only two specimens were foimd, both are mamillatusy and show no notable 
peculiarities. One was brought to the laboratory by a native boy, and the other was 
found on the eastern reef-flat imder a large rock-fragment. 

ARACHNOIDID/E. 

Arachnoides placenta. 

Echinus pUxcenia Linn4. 1758. 9ys, Nat., ed. 10, p. 666. 

Arachnoides placenta Agassis. 1841. Mon. Eeh.: Mon. Scut., p. 94, pL 21, fi|SB. 35-42. 

Doderlein (1903) lists this species from Thursday Island, and there are records in 
the "Revision of the Echini" from Cape York and Torres Strait. There are specimens in 
the Museum of Comparative Zoology from Samoa, New Zealand, Port Mackay, and Port 
Denison, Queensland, Lombok, the Philippines, and Singapore. Bell (1899) lists it from 
New Britain, and Sluiter (1895a) records specimens from Timor and Java. There is no 
other echinoderm with this distribution. 

LAGANID/E. 

Laganum decagonale. 

SeuteUa decagonalis de Blainville. 1827. Diet. Sd. Nat., 48^ p. 229. 

Lagamwn deeaganum Agassis. 1841. Mon. Eeh.: Mon. Seut., p. 112, pi. 23, figs. 16-20. 

Lagawwn decagonale Bell. 1884. AUrt Rep., p. 122. 

Although the three previous expeditions to Torres Strait collected laganids which 
A. Agassiz, Bell, and Ddderlein refer to this species, we did not meet with it at any point. 
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Its general geographical distribution is still uncertain^ owing to the ease with which it is 
confused with other species. Unfortunately, the fine photographs in the ''Revision of the 
Echini" (pi. xiiie, figs. 8 to 10), said to be this species, are apparently Peranella lesueuri. 
Owing to this fact, I suspect the records of decagondU from Torres Strait really refer to 
P. lesueuri, which is common there. Doderlein (1914) has himself stated that the speci- 
mens from Torres Strait and the Am Islands, which he called decaganale, are really lesueuri. 

Laganum depressum. 
AgUBiB. 1841. Mod. £ch. : Mon. Scut., p. 110, pi. 23, ficpB. 1-7. 

This species was taken by both the Challenger and the Alert in the Torres Strait repon 
(Prince of Wales Channel), but we did not meet with it. It has a widespread distribution 
in the Pacific Ocean and occurs in the East Indies, the Philippines, and on the coast of 
Ceylon. Its occurrence on the coast of Africa needs confirmation. 

PeroneDa lesueuri. 

Laganum lemetari Agassis. 1S41. Mon. £ch. : Mon. Scut., p. 116, pi. 24, figs. 3-6. 
PeroneOa lesueuri A. Agassis. 1872. Rey. Eeh., pt. 1, p. 148. 

We found this fine laganid at Friday Island and later it proved to be abundant at 
Badu, but we saw no indications of its occurrence at the Murray Islands. It occurs on the 
southern coast of Queensland and on the coast of West Australia as far south as Fremantle 
at least. It is common in the Am Islands and northward through the East Indies to Hong- 
kong and southern Japan. It is not known as yet from the Pacific Ocean proper. 

Peronella orbicularis. 

Bckinodiecue arbiculane Leske. 1778. Add. ad Klein, p. 144. 

Laganum arbiculare Agassis. 1841. Mon. £ch.: Mon. Scut., p. 120, pi. 22, figs. 16-20. 

Penmeila orbicularia A. Agassis. 1872. Rey. Ech., pt. 1, p. 149. 

This is another laganid whose distribution is very imperfectly known because it has 
been so often confused with other species. It is known certainly from the Persian Gulf, 
the East Indies, the Philippines, and Torres Strait. The ChdUenger took it at the last- 
named place, but when the "Report on the Echini" was published, the specimens were 
not separated out from the large number of laganids listed as Peronella decagonalis, and 
hence orbicularia does not figure in that Report. On the extensive sand-flat southwest 
of Friday Island we foimd three bare tests of this species, but we did not meet with 
living specimens. 

FIBULARIID7E. 

Fibularia volva. 
Agassis and Desor. 1847. Cat. Rais. £ch., p. 142. 

(Plate 35, Figures 6 to 9.) 

On a small beach on the eastern side of Badu many bare and bleached tests of young 
Breynias occurred, November 1, 1913, and among them half a dozen tests of a Fibularia 
were also found. On accoimt of the form and the character of the petals, I felt no hesita- 
tion in referring them to volva until Dr. Mortensen called my attention to the matter of 
madreporic pores, when, to my astonishment, I foimd there are a number of such pores 
present instead of one, as in tjrpical volva. As I had previously considered the presence of 
a single madreporic pore one of the family characters in the FibulariidcB, these Torres 
Strait specimens are rather disconcerting. As they are not in any too good condition, 
however, I have decided to list them under volva with the mere statement that they prob- 
ably represent an undescribed species. Photographs are given (pi. 35, figs. 6 to 9) of one 
of the largest merely to show the form of the test and the relative sizes of the peristome 
and periproct. According to Bell, the Alert took volva in Prince of Wales Channd. 
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SCUTELLID^ 
Echinodiscus tenuissimus. 

Lthophora tenuUHma Agaasii and Desor. 1847. Cat. Rais. fich., p. 196. 

BMnoditeua temnsHmua Gray. 1856. Cat. Reo. Ech., pt. 1, p. 20. 

Edtmodifem ourifiM var. ien/iduima Daderlein. 1903. Jena. Denkschr., 8, p. 728, pL bnr, figs. 4-5. 

This is a well-marked form occurring in the East Indian region from Japan to New 
Guinea. Semon took it near Thursday Island, but Ddderlein, who gives admirable photo- 
graphs of two of the specimens, considers them unworthy of specific rank and places them 
as a variety of awritus. While a large series of specimens may justify such a decision, the 
material I have examined has convinced me that aurUus and tenmadmuB are quite distinct. 

ECHINONEID/E. 
Echinoneus cyclostomus. 
Leeke. 1778. Add. ad Klein, p. 109.— Westergren. 1911. Mem. Mus. Comp. Zo5l., $9, pis. 1-5. 

This common tropicopolitan species was fairly abundant on the southeastern flat at 
Mer, occupying the same sort of habitat and revealing the same habits as in the West 
Indies. Buried in the sand imder rock-fragments, it would usually escape notice if the 
sand were not sifted or otherwise disturbed. Occasionally a small specimen is foxmd cling- 
ing to the under surface of the rock-fragment near its margin. The coloration in life of 
the Murray Island Echinoneus ranged from pale brownish cream-color to deep red, gen- 
erally light red, with the tube-feet red, just like West Indian specimens. The Alert took 
a very small specimen of Echinoneus in Prince of Wales Channd. 

HEMIASTERID/E. 

Schizaster lacunosus. 

Bekinua laewiatuB Linn6. 1758. Sys. Nat., ed. 10, p. 665. 

SchigasUr japanicuB A. Agaasii. 1882. Challenger Ech., pi. zxzyi, figa. 8-13. 

Sehuaeter lacwweua LoY^n. 1887. Ech. Linn., p. 168. 

The ChaUenger took this spatangoid just west of Torres Strait at station 188, so that 
its occurrence there is not surprising, but it was unexpected to find it on so unlikely a spot 
as the Madge Reefs, Thursday Island. No doubt, however, the single bare test found 
there, September 15, 1913, was originally washed up from a muddy bottom somewhere in 
the vicinity. The species seems to be most common in the waters of southern Japan, and 
Thursday Island would seem to be the extreme southern limit of its range. 

SPATANGID^ 
Brissus latecarinatus. 

Spaiangui brissue var. laieearinalUB Leeke. 1778. Add. ad Klein, pp. zx, 185. 

Briemu earinatua A. Agaans. 1873. Rer. Ech., pL zzi a, figi. 1-3. 

Bri9$u9 lateearinahu H. L. Clark. 1917. Mem. Mus. Comp. ZodL, 4^, p. 219. 

This species has a notable range, as it is common at Mauritius and also at Panama 
and on the Mexican coast. It is also well known from numerous intervening localities, 
including the Gilbert, Samoan, Hawaiian, and Society Islands. And still it has not yet 
been recorded from the east coast of Africa! We found it common at Erub, in the sand on 
the reef-flat along the south side of the island, but at Mer only two bare tests of small 
individuals were found. It is not easy to understand this, for there was no obvious dif- 
ference in local conditions. Whitelegge (1889) includes this species in the fauna of Port 
Jackson, and Ramsay (1885) sajrs it is common on the coasts of eastern and southern 
Australia. Tenison-Woods (1880) goes even further and sajrs it is '' common in all exfro- 
tropical Australia" (italics mine). If there has been no mistake in idei^tification, this 

11 
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indicates an extraordinary range for a tropical species. But there have been no speci- 
mens of BrxBsuB in any of the three large collections I have examined from southern and 
eastern Australia. 

' Breynia australasis. 

Spatangua autbralanm Leaeh. 1815. 2kx>l. Miao., 2, p. 68. 

Breynia auatrakuicB Gray. 1855. Cat. Rec. Ech., pt. 1, p. 46.— A. Agaans. 1873. Rev. Eeh., pL xva, figi. 7-9. 

This is one of the most tjrpical of Australian echinoderms, for it occurs along the 
whole northern coast and extendis its range southward to Port Jackson on the east and to 
Fremantle on the west. It is also common at Lord Howe Island and at the Aru Islands. 
It seems to extend westward as far as Flores. At Thursday Island, Friday Island, and 
Badu it is very common, and every collector in Torres Strait has taken it; indeed, it is 
the only echinoid of which that can be said. We saw no traces of it at Erub or Mer, and 
it probably does not occur at those islands. 

Lovenia elongata. 

SpaUmgu8 eUmgaJtuB Gray. 1845. E3rre Voy., 1, p. 436. 

Lovenia elangata Gr&y, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 131.— A. AgassiB. 1873. Rey. Ech., pi. zize, 
figB. 1-4. 

This fine spatangoid ranges from Zanzibar to southern Japan and Australia. Ramsay 
(1885) says it is rare at Port Jackson but "less rare on the South Coast," which is, to say 
the least, unexpected for a tropical species. The Alert took specimens in Torres Strait, 
and we found part of a bare test at Friday Island. A related but quite different species 
(camarota) was taken by the Challenger at station 188, just west of Torres Strait, in 28 
fathoms. No Lovenias were seen at Erub or Mer. 
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HOLOTHURIOIDEA. SEA^UCUMBERS. BECHE-DE-MER. 

Holothurians form not only a conspicuous but a most important part of the 
Torres Strait marine fauna, for many of the species are collected, cooked, and dried 
for export to China under the French name b6che-de-mer or the Malay term tre- 
pang. Thus prepared they are most uninviting-looking objects, but they are 
regarded by the Chinese as a very desirable article of diet. Alive and exhibiting 
their natural colors and form, many holothurians are really beautiful objects, but 
it must be granted that the majority are unattractive and often repulsive. Elon- 
gated, sometimes worm-like, they show no external obvious resemblance to the 
other classes of echinod^ms, and no one unfamiliar with their anatomy would 
think of the really close relationship. The identification of the numerous species 
is not easy, as it must be based finally on the calcareous particles of the skin, and 
many of the obvious external characters are so subject to growth-changes and indi- 
vidual diversity that a large proportion of the specimens taken are perplexing 
even to one familiar with the group. Added to this is the fact that specimens 
must be preserved in fluid (commonly alcohol) and in the preserved condition size, 
color, and proportions are altered, often to such a degree that one can hardly believe 
the changes possible. We are still so ignorant of growth-changes and of the limits 
of individual diversity, even in the best-known species, that many forms now 
recognized by name may prove merely nominal, while in other cases it seems prob- 
able that two or more species are now concealed under a single name. As a result 
of these difficulties, many identifications of holothurians are open to serious doubt, 
and this is particularly true of the East Indian and Australian species. Hence 
one can not feel confidence in the records from many localities, and the actual 
distribution of very few species is known with any degree of reliability. 

The Challenger took only 4 species of holothurians in the Torres Strait region, 
and as these were identified by Th6el, perhaps the best systematist who has special- 
ized on holothurians, one feels very sure of the species. According to Bell, the 
Alert brought home 9 species of holothurians from the region, none of which was 
taken by the Challenger. But his supposedly new Actinocucumis difficilis is prob- 
ably identical with A. typica, which was collected by the Challenger. Semon gath- 
ered 10 species during his stay at Thursday Island, none of winch was found by 
the earlier collectors. I was more fortunate than my predecessors, for during our 
stay I secured 62 species, of which only 7 had been previously taken, 3 by the 
Alert and 4 by Semon. There are thus 68 species included in the present report, 
but unfortunately very few of them are sufficiently well known to make them of 
much service in the discussion of questions of distribution. 

Holothurians are found in a great variety of situations, but, excepting the 
largest species, which lie quietly or move about sluggishly on sandy or grassy bot- 
toms, they seek shelter either through burial in sand or sandy mud, or by crowding 
themselves into the crannies and cavities of coral-rock fragments or of the dead 
portions of coral colonies. Occasionally they live on the under side of rock frag- 
ments or on the sand beneath such rocks. While not truly gregarious, some species 
are often represented by 4 or 5 individuals under one shelter, and species which 
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live in the open not uncommonly occur by dozens on a relatively small area. As 
sluggish as sea-urchins, and absolutely without means of escape, holothurians are 
the easiest of echinoderms to capture. They have no means of defense except the 
very sticky Cuvierian organs of a few species and these organs are harmless, state- 
ments to the effect that they are poisonous or irritating to the touch being absolutely 
wrong. Their sliminess and stickiness are unpleasant, but perfectly harmless, at 
least to human beings. 

Most holothurians are quite sensitive to staleness of the water in which they 
are placed, and many species, especially in the genera Stichapua and Holothuria, 
tend to disintegrate as the freshness of the water is lost. Whether this is due to 
lack of oxygen or to excess of Coi, or to some other factor, has never been deter- 
mined. The process begins by the softening and sloughing off of bits of the epider- 
mis. These areas rapidly increase in extent and the underlying tissues of the body- 
wall begin to assume a mucilaginous consistency, until at last the body-form is 
lost and the whole animal is a shapeless mass of semisolid slime. The same process 
often goes on if the animal is simply laid on a rock out of water. This sensitiveness 
to the condition of the water necessitates care in collecting specimens; the buckets 
in which they are placed must not be overcrowded and the holothurians should be 
killed as soon as may be. Since they are very contractile, and in particular retract 
their tentacles completely when disturbed or handled, good specimens can, as a 
rule, be secured only by narcotizing before killing. Holothurians are very suscep- 
tible to Epsom salts (MgSOO and relax more or less completely after a time when 
placed in a saturated solution thereof. Some species of Cucumariidse will not 
re-expand the tentacles, even when narcotized, but by carefully exerted pressure 
and suitable manipulation, those organs can usually be forced out into a relatively 

extended condition. 

BteHE-DE-MER. 

One of the practical results that it was hoped to secure from the study of Torres 

Strait holothurians was the accurate identification of the species used for b^he- 

de-mer. It was thought possible that specimens secured from the dealers, given 

the right treatment in the laboratory, might be identifiable. Such proved to be 

the case, but unfortunately it immediately appeared that trade names have little 

relation to specific characters, and several species may appear under a single trade 

name, or the reverse may be true, several trade names being applied to a single 

species. It was noted that different men applied the trade names in different 

ways, and I was unable to determine whether this was due to lack of knowledge 

or to a general looseness in the use of the trade names. The various trade forms 

that were secured are as follows, the scientific name of the species concerned being 

given in connection with it. All belong to the family Holothiuiidse. 

"Good Fish": 

Prickly-red fish, Thdenoia ananas. Mammy fish, Adinopyga nobilU. Teat fish, A. nobilis. 
Red fish, A. mavriiiana. Black fish, A. nvUiariB. 
"Cheap Fish": 

Stone fish, Adinopyga lecanora. Sand fish, HohUiuria marmoraUi, H. scabra. Chalky fish, 
H. marmorata. Curry fish, H. scabra, Stichopus variegainst. Lolly fish, H. atra. Tiger 
fish, H. argus. 
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In a list of the dififerent kinds of b6che-de-mer exported from Thursday Island, 
given to me by the late Dr. J. R. Tosh, then of Erub, there are, in addition to the 
above 11 names, the following, of which I did not succeed in getting specimens, 
and I therefore have little idea to what species of holothurians they refer: 
Mainland or deep-water black "fish**; White chalky "fish"; White speckled "fish**; 
Leather "fish**; Waterbag. 

It is of coiu'se necessary that any holothurian, to be of use as b^he-de-mer, 
must be of considerable size, and the larger the individual is, the more probable 
that it will make a satisfactory preparation. Yet it is true that not all large holo- 
thurians will make bSche-de-mer, and in Torres Strait Sttchoptis cfdoronotus and 
Holothuria coluber^ although large and common, seem to be entirely ignored. Exam- 
ination of a considerable amount of b6che-de-mer ready for shipment shows that 
size, hardness, color, presence or absence of projections ("prickles** and "teats**), 
and the character of the surface, whether rough or smooth, are the commercial 
tests chiefly applied. Naturally these are in a general way correlated with charac- 
ters which serve to distinguish species, but where specific differences are revealed 
only in the calcareous particles of the body-wall, in the arrangement of papillae 
and pedicels, in the size, number, or form of tentacles, or in the natural color, it 
is not strange that they are entirely lost in the preparation of the b6che-de-mer. 
Hence it is not remarkable that both H. scabra and H. marmorata may become 
"sand fish** in the market. On the other hand, since size, the development of 
tubercles and projections, and the amount of calcareous matter in the body-wall 
increase with age and are also subject to much individual diversity, it is natural 
that some specimens of Actinopyga nobilis are called "mammy fish** and some 
"teat fish,** or that H. scabra may be either "sand** or "curry fish.** 

W. Saville-Kent, in his remarkable book on the Great Barrier Reef of Australia 
(1893), has given a rather extended account of the b6che-de-mer fisheries of tropical 
Australia, and has many illustrations of the holothurians concerned. His identifi- 
cations are based on spirit specimens named for him by Bell at the British Museum. 
This attempt to connect the commercial and scientific names of the species of b^he- 
de-mer, through the efforts of two different workers, has not resulted happily, and 
it is important therefore to revise here, in the present connection, the list of holo- 
thurians given by Kent. (See next page.) 

The discrepancies which may be noted between Kent*s accoimt and the data 
secured by me in 1913 are easily explained as the result of changes produced by 
25 years of fiu*ther exploitation of the fisheries and the lack of accuracy and con- 
sistency among the fishermen and dealers from whom our information was secured. 
There can be little question that the matter of the artificial breeding of the more 
important species of b^he-de-mer should be investigated and that the protection 
and development of the fishery in a scientific and systematic way should be taken 
up by the government. A few thousand dollars invested annually for 10 years would 
probably result in a very great increase in the financial returns from the industry and 
in making it a permanent source of income to the coimtry. An export tax of a penny 
a pound or even half that amount, would yield a fimd sufficient for the purpose. 



Digitized by 



Google 



158 



THE ECHINODERBiS OF TORRES STRAIT. 
Ken^t litt of Hohtkwriofu revUed, 



Kent's name. 



CoiTBot name. 



Remarks. 



1. Stichopus Tariegatus 

2. Stiehopus ehloronotus 

3. Stichopus lutea n. sp 

4. Aetinopyga leoanora 

5 Aetinopyga obesa 

6. Aetinopyga mauritiana 

7. Aetinopyga echinites 

8. Aetinopyga polymorpha n. Q). 

9. Holothuria mammifera n. q>. 



Thelenota ananas 

Stichopus ehloronotus. 
Stiehopus rariegatus? probably 

Aetinopyga lecanora 

Aetinopyga mauritiana? 

Aetinopyga mauritiana? 
Aetinopyga echinites? 

Aetinopyga miliaria 

Aetinopyga nobilis 



10. Holothuria marmorata n. q>. 



11. Hobthuria fusco-einarea. 

12. Holothuria edulis 

13. Holothuria impatiens 

14. Holothuria argus 

15. Holothuria vagabunda.. . . 

16. Hobthuria sanguinolenta 

17. Holothuria atra 

18. Holothuria coluber 

19. Holothuria vitiensis 

20. Holothuria botellus 



Hobthuria marmorata?. 



Holothuria f usco-cinerea. 
Holothuria edulis? 

Holothuria impatiens?. . . 

Holothuria argus 

Holothuria atra? 

Holothuria atra 

Holothuria impatiens?. . , 

Holothuria coluber. 
Holothuria pervicaz? . . . . 

Hobthuria impatiens 



This, we aie all agreed, is the "prickly-red 
fish." The excellent photo^aph given 
by Kent is unmistakabb. 

This may be 8, horren$7 
The commercial "stone fish.'.' 
"Red fish." A. obesa, does not occur in 
Australia. 



"Bbck fish." 

"Teat fish," "mammy fish." Althoug)i 
Kent says there are no anal teeth, his 
figure (pi. zxxiv) certainly indicates A. 
tiMlU, His statement that it is the 
most valuabb of the commercial species 
is further proof that ncbiHt is the holo- 
thurian concerned. 

Kent says his mannarata is a "n. q>." but 
the name H, marmoraia dates from Jae- 
ger, 1833. I can not determine poaitiyely 
ii^ether Kent's species is the same as 
Jaeger's or not, but it seems to be an 
Aetinopyga, as he calls it a "teat-fish." 

Kent Bays "nearly pure white beneath," 
whib eduUs is bright rose-red ventraUy 
in life. The red, however, is lost quickly 
in alcohol. 

Kent says, "doeely resembling edyUa," 
but I see littb resemblance! 

"Leopard, spotted, or tiger fish" are the 
names commonly in use. 

Adult. 

Half-grown. 

Characterised by the abundant Cuviefrion 
tubes. These are wanting in atra. 

As pervieax is very common at Mer and emits 
great quantities of Cuvierian tubes, I 
feel quite sure of this identificatbn. 

This is a very dubbus identification based 
on Kent's description of the eobr, which 
accords well with certain specimens of 
impaHena found at Mer. But Kent says 
it does not emit "Cuvierian filaments," 
while impaUem has those organs well 
developed. 



Synapta godejfroyi Semper. 1808. 
Buapta godeffroyi Ostergren. 1898. 



SYNAPTIDiC 

Euapta godeffroyi. 

Hobthurien, p. 231 ; pi. tttit, fig. 13. 
Ofv. K. Vet-Akad. Forh., 66, p. 113. 



This species was found near Thursday Island by Semon, and we took one specimen 
at Mer. This individual was supposed to be a small Synapta maculata until the calcareous 
particles were examined. It was found under a stone on the southeastern reef-flat. The 
species is known from Mauritius to the Hawaiian Islands. 
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Opheodesoma glabra. 

Synapia glabra Semper. 1868. Holothurien, p. 12, pi. ii; pL iv, fig. 8. 
Opheodesoma glaJbra Fisher. 1907. Hawaiian Hoi., p. 723. 

Semon took two specimens of this synaptid near Thiirsday Island, but we did not 
meet with it. It is known from a number of stations in the East Indian region and also 
from Fiji. 

Opheodesoma grisea. 

Synapia grisea Semper. 1868. Holothurien, p. 11, pi. iv, figs. 6, 7. 
Opfuiodeeoma grisea Fisher. 1907. Hawaiian Hoi., p. 723. 

This species, like Euapta godeffroy% bears a close superficial resemblance to Synapta 
maculata, and the five specimens we found on the southeastern reef-flat at Mer were sup- 
posed to be that species \mtil the calcareous particles were examined. Sluiter (1894) 
reports that the specimens Semon took near Thursday Island were ''ganz, gleichmassig 
Weiss/' and designates them as a variety (dba. It seems to me possible, however, that they 
bad bleached after preservation, and it will be proper to ignore the variety until specimens 
white in life are met with. There are many records of grisea in the East Indian region and 
several for northern Australia, but it is not yet known from the western Indian Ocean, nor 
from any of the Pacific islands. The record given in my Apodous Holothurians (1908, p. 76) 
of ''Samoa'' is due to a tjrpographical error for Samau. 

Polylectana kefersteinii. 

Synapia kefersteinii Selenka. 1867. Zeit. f. w. Zool., 17, p. 360, pi. xx, figs. 120, 121. 
PolypUdana kefersteinii H. L. Clark. 1908.^ Apod. Hol.» pp. 16, 77. 

This fine synaptid is common at the Hawaiian Islands, where I collected specimens 
both at Lahaina, Maui, and at Hilo, Hawaii, in December 1913. Thence it ranges west- 
ward to the Red Sea and southward to Tahiti (where I took a specimen, August 5, 1913), 
Samoa, and the Murray Islands. At Mer three specimens were found on the southeastern 
reef-flat, among dead stag-horn corals. In life they were dark brown dorsally and lighter 
beneath; each digit of the tentacles had a median dark streak. 

The growth-changes of kefersteinii are very interesting, particularly as shown in the 
number of tentacles, but unfortxmately they are as yet very imperfectly known. Ludwig 
(1888) reports 11 specimens from Amboina, of which one had only 15 tentacles, six had 20, 
one had 22, two had 26, and one 27, but he says nothing about the size of these individuals, 
80 it is inq)ossible to determine whether there is any definite correlation between size (or 
age) and the number of tentacles. The material in the Museum of Comparative Zoology, 
however, throws some light on the matter and indicates that the full number of tentacles 
is not developed until the animal is well grown. Of 22 specimens available, from Samoa, 
Tahiti, Mer, and the Hawaiian Islands, one has 16 tentacles, two have 18, two have 20, 
and one has 21; these are all small specimens, about 50 to 100 mm. long in their alcoholic 
condition. There are three individuals of small or moderate size with 22 tentacles, four 
about half-grown with 23, one, also half-grown, with 24, seven (from more than half-grown 
to very large) with 25, and one big one has 26. The correlation between size and number 
of tentacles is by no means exact, for the smallest specimen has 20 tentacles and the largest 
25. This largest specimen is about 300 mm. long and 15 to 18 mm. in diameter, in the 
preserved condition, which would indicate a length in life of probably more than 600 mm. 
Many of the specimens with fewer than 25 tentacles have one or more of them smaller 
than the others, sometimes merely a little bud with no evident branches. 

^ The date on the title-page is 1907, but the actual date of publication waa January 1908. 
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Synapte maculata. 

HiMkwHa maculcUa Chamiaso and Ejraenhardt. 1821. Not. Act. Akad. Qenn.» 10, p. 8S2. 
Synapia maetdata J&ger. 1833. De Holoth., p. 16.— H. L. Clark. 1908. Apod. HoL, p. 78, pL i; pi. iw, flfi. 
17-19, 26. 

This giant synaptic!, common and widely distributed from the eastern coast of Africa 
to the Society Islands, reaching southern Japan (Riu Kiu Islands) on the north and Queens- 
land on the south, was not rare on the southeastern reef-flat at Mer, where specimens 3 feet 
long or more were occasionally seen. At Papeete, Tahiti, no specimens were found on the 
reef, but along shore, in front of the town, several were seen. One of these measured about 
125 cm. in length and 35 to 40 mm. in diameter. It was dark gray, longitudinally striped 
with deep brown. The other specimens were lighter, more yellow-brown, with dark stripes. 

like all synaptids, maculata is very sluggish in all its movements, except the ceaseless 
bending and twisting of the tentacles. It frequently occurs unsheltered on grassy bottoms, 
but it is more commonly foxmd, often several individuals together, under rock fragments 
on the reef-flat. There is considerable diversity of color and in life some specimens show 
more or less yellow. The calcareous particles are very constant and very distinctive. 
The published figures of the anchors are somewhat misleading, for the vertex is usually 
smooth and roimded, and when the minute knobs are present on either side th^ are so 
very small that they do not affect the contour of the curve. 

Synaptula indivisa. 

Synapta indivisa Semper. 1868. Holothurien, p. 13, pi. iv, fig. 1. 
Synaptula indivisa H. L. Clark. 1908. Apod. Hoi., p. 83. 

Semon secured near Thursday Island a single synaptid which Sluiter (1894) refers to 
this little-known species, but unfortunately he gives no data in regard to it. It seems 
to me quite possible that indivisa is only the young of nigra, as is suggested by the 
calcareous particles. 

Synaptula nigra. 

Synapia nigra Semper. 1868. Holothurien, p. 12, pi. iy, fig. 9. 
Synapttda nigra H. L. Clark. 1908. Apod. Hoi., p. 81. 

This species was originally foxmd in the Philippines, and subsequently on the shores 
of the Red Sea. Lampert (1885) reports it from Australia, but with no definite locality. 
On the southeastern reef-flat at Mer we found half a dozen individuals. They were uni- 
formly purplish-brown, darkest above. 

Synaptula recta* 

Synapia recta Semper. 1868. Holothurien, p. 14, pi. iy, figi. 2, 8. 
Synapttda recta H. L. Clark. 1908. Apod. Hoi., p. 84. 

On September 13, 1013, we foxmd this species common on the sandflat southwest of 
Friday Island, where we took nine specimens 200 to 300 mm. long and 8 to 12 mm. in 
diameter. Eight of them were brown, more or less mottled or variegated with ^diitish; 
some individuals had so little mottling they were almost uniformly deep brown, while 
others had the white markings very abimdant. One specimen was markedly different 
from the others and was supposed to be a different species, until critically examined in 
the laboratory. It was whitish, mottled with purple; on the ventral surface, posteriorly, 
the purple mottlings form a double stripe along each longitudinal muscle; anteriorly the 
purple pigment is more abundant and the general effect is a purple ground-color with 
transverse blotches of white. We did not find recta at Mer, but it is known from China 
Strait, eastern New Guinea, from many stations in the East Indian region, from Ceylon, 
and from the Gulf of Aden. There is a fine large specimen in the Museum of Comparative 
Zoology collection from Ponape, Caroline Islands. 
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Leplos]niapte laripariim ' sp. nov. 

(Plate 36, Figure 12.) 

Anterior end, including tentacles, calcareous ring, polian vessel, etc., wanting. 
Calcareous particles, anchors, plates and miliary granules as in other members of the 
genus, but essentiaUy alike at both ends of the animal and quite uniform in size 
and proportions. 

Anchors (pi. 36, fig. 12a) 0.135 to 0.168 mm. long, averaging about 0.150; the vertex 
is flattened, and the flukes bend down rather abruptly, tending to be parallel with the 
shaft; the width across the flukes at their tips is about 0.060 mm. and their length is about 
one-fourth that of the anchor as a whole; the flukes are often smooth, but when fully 
developed have 3 to 5 small teeth near the tip; the stock is uniformly convex and rather 
coarsely toothed distally, but nearly straight next to the shaft. 

Plates (pi. 36, fig. 126) broadly oval, 0.122 to 0.126 mm. long, averaging about 0.125; 
they are about 0.090 mm. wide where broadest, just distal to middle. Tliey have the 
usual large, toothed and small, smooth perforations; the bridge seems to be a little higher 
and less fused with the plate itself than in some rdated species, but on the whole there is 
little that is distinctive about the plates. 

Miliary granules (pi. 36, fig. 12c) are confined to the longitudinal muscles where they 
are fairly numerous. They are 0.015 to 0.030 mm. long and for the most part C-shaped 
with thickened ends, but they vary greatly in relative length and thickness of the different 
parts; at one extreme are nearly straight rods with enlarged and perforated ends (some- 
times several perforations in each end), while at the other are doughnut-shaped bodies, 
apparently formed by the union of the two ends of the C. Rarely thqr are more or 
less branched. 

Color. — In life, translucent white, with numerous minute spots of pinkish; in alcohol, 
pale pink with numerous minute spots of reddish. Examination under the microscope 
shows that the spots are very small verrucse crowded with pigment; of course, the number 
per square millimeter and the relative position of these verrucae depend upon the amoimt 
of contraction of the body-wall, and therefore the animal is most deeply colored where 
most contracted and palest where most relaxed. 

The larger of the two fragments on which this species is based is, in alcohol, about 
80 mm. long and 3 to 4 mm. in diameter. In life the animal was evidently more than 
100 mm. long and relatively slender; my field-notes say ''4 inches" but this obviously 
applies only to the portion collected; how much is lacking is unknown. 

Holotjrpe, M. C. Z. No. 990; in sand, under a rock fragment, on flat southwest of 
Friday Island, Torres Strait. 

When this specimen was taken, it was supposed to be complete but with the tentacles 
fully contracted. Later examination in the laboratory revealed its damaged condition and 
it was my hope and expectation that further collecting where it was f oimd would furnish 
perfect individuals. But a sudden change in our plans took us out to the Murray Islands, 
and I never again set foot on the sand flat southwest of Friday Island. 

This synaptid is clearly very near to both inhoBrens and ddabriferay especially the 
latter. Joshua (1914) sajrs, in connection with the Australian species: ''There is no doubt 
in my mind that if dolabrifera was collected at a locality north of the equator, it would be 
identified without hesitation as inh4Brens.'' Probably a superficial examination would lead 
to such a blunder, but any careful study shows such well-marked and constant differences 
in the form of the anchors and plates and the calcareous particles of the longitudinal 
muscles, in the number of polian vesicles, and in the calcareous ring, that there is no reason 
to doubt their specific distinctness. There are numerous genera, not only of holothiuians 

> Laiui "broad+lMfiiia -a smaU plate, in reference to the relatively wide anchor-plates. 
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but of many higher animals, where, if we chooee to ignore details and overlook ali^t dif- 
ferences, all the species can be united under a single specific name, with disastrous results 
to the study of the evolution of species and their distribution. 

Comparison of the present Torres Strait Leptosynapla with the Australian species 
shows at once that its anchors and plates are only about two-thirds as large as those of 
dolabrifera, while the anchors have a different form, the vertex being more curved and the 
arms longer, more slender, and more nearly parallel with the shaft. (Compare figs. 12a 
and 13, pi. 36.) There are differences in the plates, too, the most noticeable being that in 
latipatina the bridge seems to be less fused with the plate. The miliary granules are much 
alike in the two species and quite different from those of inhcerens. I have no doubt that 
good material showing tentacles, calcareous ring, etc., wiU show that the recognition of 
latipatina as distinct from both inhcarens and dolabrifera is amply justified. 



Protankyra similis. 

Synapta Hmilis Semper. 1868. Hobthurien, p. 10, pi. iii, fig. 2; pi. ir, fig. 14. 
Protankyra Hmilii Oetergren. 1898. Ofy. K. Vet.-Akad. Forti., 66, p. 117. 



This Philippine species is included here on the strength of a headless fragment taken 
by Semon near Thursday Island, which Sluiter (1894) decided from the calcareous parti- 
cles belongs to similis. This species is otherwise not known from outside the Philippines. 
It is important to note that Semper seems to have made a mistake in giving 10 as the 
number of tentacles, for the cotjrpe in the Museum of Comparative ZoSlogy, received 
from him, and a second specimen, apparently of the same lot, have 12 tentacles each. 
This necessitates a change in my key to the genus (1908), as similis is there set off by itself 
as the only Protankyra with 10 tentacles. It really belongs in the section of the key with 
insolens and benedeni, but is distinguishable from those species at once by the accessory 
calcareous particles, which are short straight rods, forked at each end, an unusual and very 
characteristic form. 

Protankyra verrilli. 

Synapia verriUi Th^el. 1880. ChaUenger Hoi., p. 12, pi. i, fig. 1. 
Froiankyra perriUi Oetergren. 1898. Ofy. K. Vet.-Akad. Forh., 66, p. 117. 

The two specimens on which this species is based were taken by the ChaUenger near 
Cape York in 8 fathoms. So far as I know, it has not been met with since. 

Chiridota rigida. 

Semper. 1868. Holothurien, p. 18, pi. iii, fig. 3; pi. ▼, figs. 3, 13. 

This widespread representative of a perplexing genus was originally described from 
the Philippines. What seems to be the same thing occurs at various points in the East 
Indies, at Rotuma, at the Hawaiian Islands, at the eastern end of New Guinea, and at 
the Murray Islands. The single specimen we found at Mer was discovered by my col- 
league, F. A. Potts, while he was digging for worms among the eel-grass roots in the sandy 
mud of the northwestern reef-flat. It is a small individual, less than 40 mm. long in life, 
pale reddish, with few, scattered wheel papillse. The habitat of this specimen was so unlike 
that whence Semper's and Fisher's specimens were taken (soft, sandy bottom of tide-pools 
on coral reefs) that I thought it might prove to be something distinct from rigida, but I 
have not found any way by which it can be distinguished from Philippine or Hawaiian 
material of the same size. In the Philippines, rigida grows to a considerable size; some 
specimens in the Museum of Comparative Zodlogy, from Bantayan Reef, Cebu, must have 
been 126 mm. long, and possibly more, in life. 
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Tiockodota maculata ' sp. nov. 
(Plate 36, Figures 14 to 21.) 

Length (in alcohol) 26 mm.; diameter scarcely 2 mm. Tentacles 10, 1 to 2 mm. long 
(pi. 36, fig. 14), with 4 or 5 digits on each side; digits very slender, with a thin epithelium 
and characteristic calcareous particles. Neither a polian vesicle nor a madreporic canal 
was found. Ciliated funnels (pi. 36, figs. 15, 16) numerous. Calcareous ring of 10 pieces 
(pi. 36, fig. 17) enlarged at base of each tentacle. Calcareous particles in the body-wall of 
two kinds, wheels and sigmoid bodies. Wheels (pi. 36, fig. 18) 0.050 to 0.100 mm. across, 
but mostly 0.070 to 0.080 mm.; inner margin not uniformly serrate, but with relatively 
few teeth in groups. Sigmoid bodies (pi. 36, figs. 19, 20) 0.066 to 0.077 mm. long, chiefly 
in little groups of 5 to 10 forming minute papilke, but also scattered singly. Calcareous 
rods of tentacles (pi. 36, fig. 21) about 0.045 mm. long, with branching ends. Color (in 
life) pale pink with numerous minute spots of a darker shade, much as in Leptosynapta 
UUipatina; the resemblance is so close the two species are easily confused, until either the 
tentacles or calcareous particles are examined. In its preserved condition T. maadata is 
bright brown, covered with minute papillse, each of which is tipped with bright brown-red; 
much brown-red is scattered as pigment-granules, in the skin. 

Holotjrpe, M. C. Z. No. 991; from under a rock-fragment, southeastern reef-flat, 
Mer, Murray Islands, Torres Strait. 

This little holothurian represents a very well-marked species, most nearly allied to 
aUani of the southern coast of Australia. Only the single specimen was found at Mer, and 
it is possible that it is immature, as the genital organs are quite inconspicuous. 

GENERAL REMARKS ON THE CHIRIDOTIN^ 

Since the publication (January 1908) of my revision of the Apodous Holothurians, 
a number of papers have appeared in which the genera and species of Chiridotina are 
discussed. While much light has been thrown on certain obscure points, some of the 
writing has been at beet unconstructive criticism, and it seems desirable to gather together 
here the positive results and summarize our present knowledge of the subfamily. 

A paper on New Zealand holothiuians by Dendy and Hindle (1907), a supplementary 
paper by Professor Dendy (1908), and a paper on the holothurians of the subantarctic 
islands of New Zealand (1909) by the same writer have contributed greatly to our knowl- 
edge of the ChiridotinsB of that part of the world. Unfortunately, however. Professor 
D^dy takes an extremely conservative position, saying: 

''The study of these New Zealand species makes it perfectly clear to my mind that the presence 
or absence of wheels and sigmata, and the arrangement of the wheels (in papill® or scatteied) can- 
not reasonably be used as the mam baalis for a generic classification of the subfamily." 

He accordingly rejects all genera except Chiridota (which he elects to spell Chirodota) 
and RhabdamolguSf which he insists on putting in the Chiridotinse, entirely ignoring the 
characters of the genus and its type-species, with which the New Zealand species he calls 
a Rhabdamolgus has little in common. Of the real ChiridotinsB, described by Dendy and 
Hindle (1907) or by Dendy alone (1909), gigas is a true Chiridota and adds another species 
to that already perplexing genus, while benhami is clearly a Trochodota as I understand 
that genus, and geminifera seems to represent the group to which I gave the name Scolio- 
data (1908). These two q>ecies will be discussed fiu1;her in a subsequent paragraph. 

A second writer, Mr. E. C. Joshua, has made some very valuable observations on the 
ChiridotinsB of the coast of Victoria and South Australia. He described first (1912) a new 

^ Maeulaiu9 "spotted, in reference to the coloratioii. 
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form from Port Philip as Tceniogyrus aUam. His excdlent photomicrograph of a bit of 
the skin shows that the hoiothurian is not a T»niogynis but a Trochodota. In 1914, 
recognizing this fact, Mr. Jodiua rejects the former genus altogether, saying that in his 
opinion '^the genus qua genus never had any real existence, Semper's language in dealing 
with it convejrs little more than the suggestion for a genus/' Obviously Mr. Jodiua is 
laboring imder two difficulties; first, he had not seen a specimen of true Tosmogyrus^ and 
second, either he has not seen Semper's original statement or he fails to appreciate it. 
For Semper (1868, p. 23), after suggesting that perhaps Stimpson's specimens were im- 
mature, says very clearly that if they were sexually matiu^ (and subsequent material 
proves that they were) the species is not a Chiridota, but is best treated as the tjrpe of a 
new genus, TcBuiogyrus. As he had no specimens, this was a perfectly legitimate, if not 
altogether commendable, action on his part, and I do not see on what ground one can 
reject the genus, unless he follows Dendy's extremdy conservative course and accepts 
only the genus Chiridota for all ChiridotinsB with any sort of spicules. Fortunately, Mr. 
Joshua does not take this regrettable position, but recognizes the essential difference 
between species having the sigmoid bodies and those which lack them. In his second 
paper (1914) Jodiua discusses Trochodota aUani and describes a notable new Trochodoat 
which he caUs roebucki. Mr. Joshua has been so good as not only to donate to the 
Museum of Comparative Zoology alcoholic specimens of both these species, but he has 
also most generously sent us a series of very finely prepared mounts, in balsam, for micro- 
scopical study. It has therefore been very easy to compare his species with each other and 
with the other members of the genus, as well as with two species of Tcmiogyrus. Both of 
the Victorian Trochodotas are, of course, perfectly valid, as Mr. Joshua's descriptions 
and figures fully show. 

In view of Dendy's and Jodiua's papers, I have again gone over all the available 
material of Chiridotinse (excepting Chiridota and Polycheira) to see whether a better and 
more natural grouping of the genera than that given in my ''Apodous Holothurians" 
(1908) might not be possible, to meet the criticisms of my colleagues. I find, however, 
that I must maintain Tcmiogyrus, and I can not for a moment allow that Rhabdomolgus 
is one of the Chiridotinse, or that R. nova^zealandice is a Rhabdomolgus at all. Dendy 
himself considers it a modified Chiridota, while Rhabdomolgus is a specialized S3maptid. 
In my opinion, Rhabdomolgus nowB-zealandice might be treated as perhaps an Achiridota 
not very nearly allied to Achiridota inemns (Fisher), but there is a serious objection to 
this course. All the evidence indicates that the New Zealand species is derived from 
Trochodota by the loss of (1) the wheels, and (2) the sigmoid bodies, while the Hawaiian 
deep-water species is almost certainly derived from a deep-water Chiridota of the North 
Pacific. Therefore, to place the New 2iealand and Hawaiian species in the same genus 
destroys the very purpose of our best systematic work (t.e., to show genetic relationships), 
and I therefore agree fully with Becher (1909) in placing the New Zealand chiridotid in a 
new genus (Kolostoneura) by itself. Becher has (fiscussed its peculiarities amply, so they 
need not be considered fiuther here. Emphasis may, however, be placed on the fact that 
the new genus bears the same relation to Trochodota that Achiridota does to Chiridota and 
Anapta to Synapta. 

From Japan have come three papers by Mr. Hiroshi Ohshima which have thrown 
much light on the Japanese species of the genera here under discussion. The first of these 
papers (1913) is imfortunately in Japanese, but there is a brief summary of important 
points in German, a good plate of photomicrographs, and four text figures illustrating the 
calcareous particles of Scoliodota japonica. These figures show at once that Scoliodota is 
a pure synonym of Trochodota, unless one chooses to doubt whether Ohshima really had 
the same hoiothurian as von Marenzeller. This seems to me highly improbable, and I 
therefore abandon my genus Scoliodota, which was monotypic when established. 
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There remains, nevertheless, a New Zealand holothurian, Chiridota geminifera Dendy 
and Hmdle, which has the essential character of Scoltodotay namely, the entire absence of 
wheels. This now lacks a generic name, as I consider it would be unfortimate to modify 
the definitions of either Trochodota or Toxodora in order to include it. But it is obviously 
closely related to the former. It must be remembered, however, that geminifera is based 
on only a single small specimen, 25 mm. long, collected some years ago and damaged by 
acid alcohoL Both the small size of the sigmoid bodies (0.050 mm.) and the absence of 
wheels might indicate immaturity, and it seems to me better to consider the type of 
geminifera as an aberrant individual of dunedinensia which has retained immature char- 
acters beyond the normal eirtent ^ than to make it the type of a new genus. Until more 
material is secured, therefore, I shall consider C. geminifera as a synonym of T. dunedinensia. 

In connection with the abandonment of Scoliodota and the dubious status of Chiridota 
geminifera, attention may well be called to the possibility that the specimens taken near 
Port Jackson by the ChaUenger, and referred by Th^l to von Marenzeller's Japanese 
species, really represent a chiridotid which normally entirely lacks wheels. Here again 
additional and undamaged material is necessary in order that the truth may be ascer- 
tained, but from the size, the number of digits on the tentacles, and the size of the sigmoid 
bodies, it seems almost certain that the Australian and Japanese forms are not identical. 

Ohshima's second paper (1914) contains a good account in English of the synaptids 
of Japan, but it lacks illustrations, and certain details with reference to the wheels in 
Trochodota are not made clear in his descriptions. This is unfortunate, as the character 
of the wheels seems to be of fundamental importance in distinguishing species in this genus. 
The third paper (1915) deals with holothurians from the northwestern Pacific and adds a 
species of Tceniogyrua and one of Toxodora to those already known. 

As a result of these publications and my renewed study of the group, I ventiure to 
give a corrected key to the genera of this subfamily and to the species of its component 
genera (except Chiridota and Polycheira), believing that these will prove of service to 
future workers. 

Key to the Oenera of CkiridoHna.* 

A. No sigmoid bodies; wheels present, ooUeoted in little papillae. 

B. T^taoles 12 (10 to 14); ciliated funnels single and scattered Chmdoia 

BB. Tentacles 18 (16 to 20); ciliated funnels collected into stalked dusters Polycheira 

AA. ISgmoid bodies present, or if absent, wheels are also wanting, and all deposits may be wanting. 
B. Wheels present; sigmoid bodies conspicuous. 

C. Wheels gathered into shaiply defined papills Ttmiogyrue 

CC. Wheels not gathered in papiUs, scattered in the skin, often numerous enough to be crowded 

into ill-defined heaps, sometimes so scattered as to be easily overlooked Trochodota 

BB. Wheels wanting; sigmoid bod^s wanting. 

C. Deposits in form of minute curved rods scattered throu^out skin Toxodora 

CC. Deposits wanting in body-walL 

D. Tentades 12 Ackiridoia 

DD. Tentades 10. KUottanewra 

Key to the Speeiee of TemiogyryM, 

A. Tentades 12; polian vessels several; sigmoid bodies not in well-defined groups. 

Polian vessels 6 or 7; wheels 0.042 to 0.130 mm. in diameter; sigmoid bodies 0.170 to 0.210 mm. long 
with greatest width, from tip of hook to back <^ shaft, about equal to length, and with 
inrolled end divided into a few short, pointed branches; rods in tentades 0.170 mm. long; 
southern South America,' littoral eoniortut (laidwig), 1874 

^ There is of course the obvious possibility that the absence of wheels is due to their having been dissolved by 
the acid alcohol, which has merdy damaged the sigmoid bodies. 

' This key as originaUy published in my Apodous Holothurians ccmtains an unfortunate misprint, which indi- 
cates that there is no <tifference between Chiridota and PoLycheira in tiie character of the ciliated funnels. 

' l^)ecimens from Kerguden need a critical reexamination. The three qiecimens taken by the Siboga in the 
Java Sea, called Sigmodota eofUorta, also need a careful re&nuaoination. They are more likdy diJriua than corUoriue, 
but very likely neither. 
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Key to the Species of Tomiogynu — Ccmtinued. 
Polian ressels 10; wheels 0.090 to 0.175 mm.; sigmoid bodies 0.185 to 0.230 mm. long, with greatest 
width only two-fifths as much and with inrolled end undivided; tentacle rods unknown; 

Hawaiian Ishinds, 220 to 257 fathoms duhiue^ sp, nor. 

AA. Tentacles 10; polian vessel sin^. 

Sigmoid bodies in groups, at least doraally, about 0.130 mm. long, fonning papilla when body-wall is 

contracted; coast of southeastern Australia; littoral auetralianua (Stimpeon), 1856 

Sigmoid bodies not in groups, but scattered in the body wall, more numerous v^itraUy; Japan, 55 to 

120 fathoms cidaridia (Ohshima), 1915 

Key to the Species of Trochodota^ 
A. Wheels with inner margin of rim uniformly serrated. 

B. Tentacle-rods simple, ends more or less forked or branched. 
C. Tentacles with 8 (4 pairs) or more digits. 

D. Inner margin of rim of wheels finely serrate (about 100 teeth); wheels 0.100 to 0.160 mm. 
across; sigmoid bodies 0.090 to 0.120 mm. long; tentade-rods 0.050 to 0.060 mm.; New 

Zealand dunedmenaie (Parker), 1881 

DD. Inner margin of rim oi wheels coarsely serrate or crenulate (about 35 to 55 teeth); wheels 
0.050 to 0.070 mm. across. 
Inner margin of wheel-^im with about 85 to 40 blunt, rounded teeth; Auckland Islands. 

benhami (Doidy), 1909 
Inner margin of wheel-rim with about 50 to 55 bluntly pointed teeth; Japan. 

japonica (von Marenseller), 1881 
CXH. Tentacles with 4 or 6 (2 or 3 pairs) digits. 

D. Digits 6; wheels 0.037 to 0.105 mm.; sigmoid bodies 0.080 to 0.095 mm.; Japan rosea 

(Ohshima), 1914 
DD. Digits only 4. 

Inner margin of wheel-rim with about 50 teeth; wheels 0.060 to 0.080 mm.; sigmoid 
bodies 0.085 mm., with no hook at thickened distal end; Mediterranean Sea . . vewvaia 

(Semcm), 1887 
Inner margin of wheel-rims with 60 to 80 teeth; wheels 0.035 to 0.100 nmi. ; sigmoid bodies 

0.120 to 0.180 mm., with a conspicuous hook at distal end; Victoria rodmcki Joshua, 1914 

BB. Tentade-rods long C-sbaped, not branched at ends but with 6 to 10 projections on convex side; 

Japan diauma * sp. nov. 

AA. Wheels with inner margin of rim not uniformly serrated but teeth present in well-separated groups. 
B. Sigmoid bodies not in heaps or groups, but well scattered in body-wall; teeth of wheel-tim in six 
groups of about 7 each. 
Digits 6; wheels 0.154 to 0.182 mm. across; sigmoid bodies 0.125 to 0.150 nun.; tentade-rods 
branched at ends only, 0.076 to 0.(^7 nmL long; Falkland Islands and southern South 

America purpurea (Lesson), 1830 

Digits 8 to 10; wheels 0.033 to 0.150 mm.; sigmoid bodies 0.120 to 0.130 mm.; tentacle-rods 

with projections cm sides, 0.050 to 0.065 mm. ; Victoria and South Australia . . aUani (Joshua), 1912 
BB. Sigmoid bodies chiefly in little heaps or groups; few teeth on wheel-rim; 8 to 10 digits; sigmoid 
bodies 0.066 to 0.077 mm.; tentade-rods branched at ends only, about 0.045 mm. 
long; Murray Islands maadaia sp. nov. (see above) 

Key to the Species of Toxodora, 
Sise small, 30 mm. in length; color reddish brown; digits numerous, 10 to 16; off southeastern coast ol 

New England ferruginea Verrill, 1882 

Sise large, 145 mm. in length; color purplish gray; digits few, about three pairs; Suruga Gulf, Japan. 

pacifiea Ohshima, 1915 

ACHIRIDOTA. 

This genus still contains only the tjrpe-species from the Hawaiian Islands described 
as Anapta inermis by Fisher. The stout calcareous ring, each piece of which has a prom- 
inent anterior tooth, is an excellent character. 

^ Described and figured by Fisher (1907, p. 735, pi. lxxxii, fig. 2) as ** Tceniogyrus, spedes." It seems to me 
sufficiently different from corUorttu to warrant giving it a name. 

' It is almost impossible to make an accurate key to the species of this genus without reftxamination of ssTeral 
q>ecies. In his description of benhami Dendy fails to say whether the sigmoid bodies are scattered or in groups, and 
one does not know whether the number of teeth on the inner margin of the wheel, as shown in his figure, is exact or 
not. So in the descriptions of rosea, of the Japanese fonn which he identifies as dunedinensis but which I am here 
naming diasema, and of Scoliodota japonica Ohshima leaves out certain details which must be known before this key 
can be made reliable. None of these four species is accessible to me, but each seems to be valid. 

* diaavfwc » distinct^ in reference to the clear difference between it and dunedinensiSf the New Zealand qieoies to 
which Ohshima (1914, p. 478) referred the holotype of diasema. 
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KOLOSTONEURA. 

Genotype: Rhabdomolgus novtB-zeatandice Dendy and Hindle. Monotjrpic. 

Ab suggested above (p. 165), Rhxjbdomolgus novcB-zealandice Dendy and Hindle has 
little in common with Rhabdomolgtis ruber, except the nimiber of tentacles and the absence 
of calcareous particles in the body-wall. The tentacles show beyond question that it is 
one of the Chiridotinse, while it is equally sure that R. ruber is a true syni^tid. Under 
such conditions it is obvious that the New Zealand species must either be placed in Achirir 
data or become the t}rpe of a new genus. The number of tentacles suggests a near relation- 
ship to Trochodota, while the character of the calcareous ring is very different from that of 
Achiridota, and it seems that a phylogenetic classification is more nearly secured by the 
establishment of the new genus. This step has already been taken by Becher (1909). 

CUCUMARIID/E. 
Cucumaria semperi. 

BdL 1884. iiferf Rep., p. 147, pi. ix, fig. A. 

The localities given for this species are Port Denison and "Torres Straits." Vaney 
(1912) records it from the Am Islands, but unfortunately without a word of comment. 
We foimd no Cucumarias anywhere in Torres Strait. 

Thyone buccalis. 

StimpsoQ. 1856. Proo. Acad. Nat. Sd. Phila., 7, p. 386. 

The type locality for this Thyone is Port Jackson, but it has been taken at several 
stations along the Queensland coast, and its occurrence in Torres Strait is therefore not 
strange. We foimd a single specimen under a rock on the flat southwest of Friday Island, 
September 13, 1913. The color in life is dull purple. 

Thyone okeni. 
BelL 1884. A2erf Rep., p. 149, pL ix, fig. D. 

Oddly enough, the type locality for this holothurian is also Port Jackson, but, unlike 
the preceding species, it does not seem to have been met with since the original description. 
It is therefore a matter of considerable interest that we took on Madge Reef, near Thurs- 
day Island, an excellent example of okeni. It was found closely attached by the pedicels 
to the under side of a rock-fragment; the pedicels, not thus used, held most tenaciously 
to sand-grains, bits of shell, etc., quite effectively concealing the whole animal. The color 
in life was brownish, the pedicels with a distinctly reddish tint. The change of shape in 
preservation is very striking; in life, the dorso-ventral diameter of the body was 0.40 of 
the body-length, and both mouth and anus were close to the dorsal side; after preserva- 
tion, the body became a nearly cylindrical tube whose diameter is scarcely 0.15 of the 
length; the mouth and anus are terminal. 

Thyone papuensis. 
Thycnefium Tar. papumtU ThM. 1886. ChaUenger Req., p. 02, pi vii, fig. 1. 

A single specimen of this Thyone was taken by the ChaUenger in 8 fathoms in Torres 
Strait. It is rather odd that of three Thyones known to have been taken in Torres Strait, 
each represents a distinct species. Th6el considered the Challenger Thyone as so nearly 
identical with the Scandinavian speciea fitsiLs that he gives it only a varietal name, but the 
differences he points out seem to me sufl^cient to warrant its recognition as a species, 
especially siacefueua is not known from any other place in the Indo-Pacific region. Pearson 
(1903) has reported papueneia from Ceylon. 
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Thyone sacelkit. 

5(o{iM MMffttt Selenka. 1867. Zeit. f. w. Zool., 17, p. 855, pi. xx, fi«i. 115, 110. 
Thyone raceOa tod Maienaeller. 1881. Verh. Zool.-bot. Qes. Wien, SI, p. 134. 

With that brevity which always gives him so much satisfaction, but which is often 

a source of exasperation to others, Bell (1884) lists this Indian Ocean species from Torres 

Strait without a word of comment. Th^ (1886) thinks that saceUus is identical with 

Stimpson's buccalis, and if that is so, Bell's identification needs no emendation. If the 

two species are distinct, however, it is probable that the specimen Bell calls aaceUus is 

really buccalia. 

Phyll<^^ru8 proteus. 

BelL 1884. iil0r< Rep., p. 150, |^ ix, fi«i. F, F'. 

As this species does not seem to have been met with since the original description, 
I am glad to be able to give some additional facts about it, based on a tjrpe-specimen in 
the Museum of Comparative Zoology received from the British Museum in 1907. The 
specimen is in excellent condition, about 30 mm. long and 15 mm. in diameter; the ante- 
rior end is strongly introverted, and it is easily estimated that in life the extended animal 
was probably 60 mm. or more in length and 10 to 12 mm. thick. The tentacles are 20 in 
number and arranged in the manner tjrpical for the genus (see Ohshima, 1912). The 
calcareous ring is not as given by Bell, for unfortunately he has apparently described and 
figured it upside down; if his figure be inverted, the form of the anterior parts of both 
radial and interradial pieces is well given, but he has not accurately represented the 
posterior margin, where in reality the interradial piece is somewhat concave but has no 
posterior prolongations, while each radial piece has on either side a slender ti4>ering exten- 
sion, as long as the width of the ring. The calcareous particles of the body-wall are as 
figured by Bell, but most unfortunately he apparently saw the characteristic tables only 
from the inner side or else he observed only incomplete ones; for his figure of a "four- 
sided, four-chambered body" shows the lower surface of the disk of a table or a surface 
on which the spire is wanting; in all cases seen by me there is a more or less developed 
spire of 2 to 4 short rods, terminating in 3 to 6 coarse, sharp teeth; these spires are rda- 
tively low, not as high as the width of the plate; the tables are fairly abundant in the body- 
wall, but nowhere crowded; they are lacking in the introvert and in the wall of extended 
pedicels. Rosettes are abundant in the wall of the introvert and of the pedicels and base 
of the tentacles, as well as in the body-wall itself; everywhere they are more or less col- 
lected into heaps, forming little white spots when seen imder a lens. Terminal plates of 
pedicels well developed, but supporting rods are very rare; those seen were relatively 
wide, with a double series of perforations. Tentacles, especially at tips of branches, wilii 
numerous, very slender supporting rods, slightly branched at the ends, commonly flattened 
and perforated there. 

This is a well-marked species, the validity of which is not affected by the idiosyncrasies 
of Bell's account. It was collected by Dr. Coppinger at Port Molle, Clairmont Island, 
Thursday Island, and "Alert Island, 7 fms." 

Phyllophorus schmeltzii. 

Thyonidium eehnMtU Ludwig. 1874. Arb. Zool.-ioot. Inst. WQnburg, S, p. 04, pi. yi, fig. 20. 
PhyUaphanu schnMai Ludwig. 1802. Bronn's Thierreioh, S, abt. 3, p. 347. 

On the last day of our stay at Mer, an exceptionally low tide made accessible the 
extreme outer part of the southwestern reef-flat, and a good many interesting echinoderms 
were collected. Among them is this little holothurian, of which 14 specimens were found 
among the dead portions of staghom corals. They were imifonnly dark brown in life, not 
the dull purplish or blackish of Pseudocucumia africana, which they resemble in siro. Th^ 
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are unlike that species, too, in their habitat, not seeking the shelter of rock cavities and 

crevices as that species does. The tjrpe-locality for schmeltzii is Bowen, but Dr. Coppinger 

took it at Warrior Reef in Torres Strait, Th6el (1886) records it from the Pelew IslandSi 

and the Siboga took it at two and perhaps three stations in the East Indies. The locality 

"Gulf of St. Vincent,'' for a specimen in the Museum Godeflfroy, seems to me improbable 

and needs confirmation. 

Pseudocucumis aciculus. 

Cuemmaria aeicula Semper. 1868. Holothurien, p. 54, pi. xv, fig. 11. 
PMeudocueumia aeicula Ludwig. 1874. Arb. Zool-ioot. Inst. WUrzburg, B, p. 90. 

(Plate 19, Figure 4.) 

This really notable holothurian was fairly common at Mer, and a specimen was also 
taken at Weier, but few were so brilliantly colored as the one figured. Most individuals 
were brown-orange or orange-brown or blackish, the depth of shade apparently depending 
upon the amount of dark-brown pigment in the skin; the tentacles seem to be quite gen- 
erally variegated with whitish. The largest individuals are 80 to 100 mm. long when fully 
extended, but shrink to little more than half that length when contracted. All of the 
individuals seen were foxmd on the under side of rock-fragments on the reef-flats. The 
species was originally described from Fiji, but it is also known from Tonga, Ceram, Amboina, 
the Andaman Islands, and Mauritius. There is a specimen in the Museum of Comparative 
Zoology from Port Galera, Mindoro, Philippine Islands. 

Pseudocucumis africanus. 

Cueumaria afrieana Semper. 1868. Holothuiien, p. 53, pi. xr, fig. 16. 

Oreida cuatrntfcrmis Semper. 1868. Holothurien, p. 244. 

Pteudocucumis theeli Ludwig. 1887. SSts. K. Preus. Akad. Wise. Berlin, 54, p. 1236, pL xv, figs. 12-16. 

Pmydocucumis afrieana Ludwig. 1888. Zool. Jahrb., 5, p. 815. 

On the afternoon of the day we landed at Thursday Island, September 10, 1913, a 
stroll along the shore at the west end of the island yielded a few small black holothurians, 
living deep in the crevices and crannies of the rock, whence it was hard to dislodge them 
in an uninjured condition. Later in the month, the same species was met with at Erub 
and at Mer on the imder side of rock-fragments. These specimens were dull purplish in 
color with nearly black tentacles. Subsequent investigation has shown that all these little 
sea-cucumbers are Pseudocucamis africanus, a species long known from Mozambique, 
Mauritius, the Seychelles, the Mergui Archipelago, southern Japan, and many stations in 
the East Indies. The general appearance is well brought out in Ohshima's figure (1912, 
pi. 1, fig. 4). The big, rough, calcareous plates are very characteristic, so that the species 
is easy to identify, even when the tentacles are strongly contracted. Lampert (1896, p. 61) 
has pointed out that the calcareous plates in Orcuia cucumiformis Semper, the type locality 
for which is Cape York, are identical with those of Pseudocucumis africanus. In view of 
what we now know r^arding the development and arrangement of the tentacles in Pseudo- 
cucumis, I think it is safe to consider cucumiformis a synon}rm of africanus. 

Pseudocucumis eurystichus ^ sp. nov. 
(Plate 37, Figures 9 to 19.) 

Length 27 mm.; diameter 11 mm.; in life, extended, the length was about 60 mm. 
and the diameter 8 or 9. Body somewhat pentagonal in cross-section. Tentacles strongly 
contracted and difficult to make out, apparently 18, 9 or 10 of which are large. Pedicels 
confined to ambulacra but in very broad series; in each dorsal ambulacrum there are 5 
rows and in the ventral there are 6 or 7; pedicels relatively large and crowded. Calcareous 
ring high, but the anterior projections, which are as long on the interradial pieces as on the 

1 tifpiff M broad + erlxof -Bfow or nmk, in referenoe to the very broad soiet of pedicels. 
12 
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radial, are more than half the hdght; mterradial projections sharply pointed, radial blunt; 
interradial pieces slightly concave behind; radial pieces with short but distinct posterior 
prolongations. Polian vessels 4. Madreporic canal single. Genital tubules somewhat 
branched, in a large tuft, each side of the mesentery, near middle of body. 

Calcareous particles consist of tables, supporting rods, and terminal plates. In the 
tentacles are numerous supporting rods, 0.075 to 0.130 mm. long, usually slender and 
unbranched, enlarged and perforated at each end; the smaller ones, however, are often 
deeply forked at one or both ends, the tips being perforated. In the pedicels there are no 
supporting rods, but tables are plentiful and the terminal plates are well developed. In the 
body-wall itself tables are plentiful; they consist of a more or less asymmetrical disk, 
0.047 to 0.004 nun. long, the width one-half to five-sixths as much, perforated with four 
large holes and often wiUi four (or even more) small marginal holes; the spire consists of 
only two rods, the height of ^diich about equals the disk-length. 

Color in life dull purplish, the broad rows of pedicels pale red; in alcohol, the body- 
wall is dull purple, but the pedicels are dirty white. 

Holotype: M. C. Z. No. 1004; under a stone on the flat southwest of Friday Island, 
Torres Strait, September 13, 1913. 

Only a single specimen of this easily recognised holothurian was discovered. The 
broad series of pedicels and the characteristic tables are very distinctive. 

Actmocucumis difficilis. 

BeO. 1884. ii^Mt Rep., p. 148, pL iz» fig. G. 

The type locality for this species is Albany Island, Torres Strait, and I believe it has 
not been met with since its original discovery. There is no doubt it is very close to the 
following species, but there is no a priori reason why there may not be two species of 
Actinocucumia in Torres Strait, even though we failed, as did S^on, to find any repre- 
sentative of the genus there. If the figures given by Ludwig and by Bell, to show the form 
of the calcareous plates in the body-wall, can be relied on (and they seem well drawn), the 
two writers were not working with specimens of one species. 

Acdnocucumis typicus. 
Ludwig. 1874. Arb. Zo<^-ioot Inst WQnburg, S, p. 01; pL yu, fig. 24. 

The t3rpe locality for this rare species is Bowen, Queensland, but it is recorded also 
from Amoy and Ceylon. The Challenger took a single specimen at her station 186, which 
was in 8 fathoms of water, Torres Strait. 

Pentacta challengerL 
CoheMrm chattenffmi ThM. 1880. ChaUenger HoL, p. 80, pi. vi, fig. 11; pi. xiv, figs. 1, 2. 

Three specimens of this Pentacta were taken by the ChaUenger in Torres Strait, in 
8 fathoms, and the Siboga collected a single specimen near Pulu Jedan at the northeastern 
comer of the Am Islands. The species is not otherwise known. 

The generic name Pentacta was proposed by Goldfuss in 1820 with only Actinia 
doliolum Pallas from the Cape of Good Hope as its constituent species. This holothurian 
was long lost to science, but in 1887 Ludwig recorded it from Angra Pequena Bay and 
showed that it was identical with an Australian species he had previously described imder 
the name Colochirua australia. Curiously enough, however, Ludwig retains the generic name 
Colochirua, dating from 1846, whereas it is obvious that if doliolum is recognizable as a 
species, it must be the type of Pentacta and hence Colochirua is a synonym of that genus. 
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Pentacta cucumis. 

CdoMnm eneumU Semper. 1808. Hobthurieii, p. 68, pi. ziii, fig. 17; pi. ziT, fig. 10. 

Sluiter (1894) records a single specimen of this species taken by Semon near Thurs- 
day Island. It was originally described from the Philippines, but has since been recorded 
from several stations in the East Indies, and also from Japan (Th^l, 1886). 

Pentacta tuberculosus. 

Hohtkwria iubemdoea Quoy and Gaimard. 1833. Voy. Attrolaibe, 4, p. 131. 
Colochinu anceps Semper. 1808. Holothurien, p. 57, pi. xii, fig. 1; pi. xiii, fig. 15. 
ColoMruB ttibereuUmu Semper. 1808. Holothurien, p. 239. 

In life this is a very noticeable holothurian, the red of the ambulacra contrasting 
strongly with the yellow of the interradii; both colors are, sometimes at least, more bril- 
liant than in Semper's figure. Unfortunately, these fine colors are very fugitive, and, as 
Bell (1884) has pointed out, alcoholic specimens range in color from grayish-white or 
brownish-yellow to nearly black. On the sand-flat southwest of Friday Island two speci- 
mens of tuberctdosua were found by us, September 13, 1913. One was about 75, the other 
about 100 mm. long. We did not find the species at the Murray Islands, but it is known 
from a number of stations on the Australian coast, as far south as Port Jackson, and the Alert 
took it in Torres Stndt. Vaney (1912) lists it from the Am Islands, and it is found thence 
northward to Amoy, Hongkong, and southern Japan, yet the Siboga did not meet with it. 
It is also known from Guam, and Quoy and Gaimard are supposed to have taken it at the 
Tonga Islands. There are specimens in the Museum of Comparative Zoology from Bowen 
Strait, on the northern coast of Australia, between Croker Island and Coburg Peninsula. 

Pentacta trimorpha ^ sp. nov. 
(Plate 37, Figures 1 to 8.) 

Length of alcoholic specimen, 10 mm.; diameter about 2.75 mm. Body quite dis- 
tinctly quadrangular, the ventral surface, occupied by the three ambulacra, somewhat 
wider than the dorsal side, occupied by the mid-dorsal interambulacrum and with the 
dorsal ambulacra forming its boundaries. Body-wall very firm and almost brittle from the 
abundance of calcareous deposits. Ambulacra extended anteriorly into triangular ' ' valves '' 
which could apparently close over the withdrawn tentacles. Pedicels, ventrally, relatively 
large, distinct, in a rather crowded and irregular double series in each ambulacrum; dor- 
sally, smaller and so fully contracted that both number and position are obscured. There 
are no evident dorsal papillse, but the sides and back of the animal are uneven and ''lumpy." 
Tentacles 10, the two ventnJ ones not half as large as the others. Calcareous ring (pi. 
37, fig. 1) low, with no posterior prolongations; each piece is concave behind and has a 
conspicuous anterior point; on the radial pieces this anterior prolongation is truncate and 
18 wider than the pointed prolongation of the interradial pieces. 

Calcareous particles of the body-wall very numerous in three fairly distinct layers; 
the innermost is made up of heavy lenticular bodies (pi. 37, fiig. 5) nearly a millimeter 
long, with the width one-half to three-fourths as much, composed of a coarse calcareous 
network with minute interspaces; the middle lay^ is made up of heavy knobbed plates, 
0.050 to 0.100 mm. long, each with 4 to 6 or more perforations (pi. 37, fig. 7) ; the outer 
layer consists of pretty little, oblong plates (pi. 37, fig. 6), 0.050 to 0.060 mm. in diameter, 
each with 4 major perforations and 4 minor ones at the comers; the outer surface is 
provided with conical knobs, but the projections of the inner surface are much more 
rounded; the plates are not perfectly flat, but are a trifle concave (pi. 37, fig. 8) ; if much 
more so, they would be like the ''baskets'' of Thyone; few of the plates are symmetrically 
developed. Pedicels with large supporting rods (pi. 37, 6g. 4), about 0.160 mm. long and 

^tpiftop^^ three-formed, in relerenee to the three kmds of ealcareooe partidei in the body-waH 
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0.040 mm. wide, and heavy terminal platee. Tentacles with big supporting rods (pi. 37, 
fig. 3), 0.400 mm. long by 0.060 wide, in the main stem and veary nimierous smaller rods 
in the branches; in the ultimate branchlets the rods (pi. 37, fig. 2) are about 0.040 mm. 
long and scarcely 0.002 mm. wide; besides the rods the basal part of the tentacles contains 
numerous rosette-like, perforated plates only 0.030 to 0.040 nun. across. 

Color in life, dull purplish-brown; in alcohol, very pale brown, the tentacles much 
darker yellowish-brown. 

Holotype: M. C. Z. No. 997, from under surface of a rock-fragment, southeastern 
reef-flat, Mer, Murray Islands, Torres Strait. 

This little holothurian was not distinguished from PseudocucumU actcvlatus when it 
was found, as its color and habitat were like those of some small specimens of that species. 
Of course, the more careful examination with the microscope soon showed the great dif- 
ferences. While it is not impossible that this individual may prove to be a young one of 
some previously known species, or even identical with Ludwig's little species (minuta) 
from Bowen, Queensland, the calcareous particles seem to be quite distinctive, and it has 
seemed wiser to record it under a new name. The genus Pentacta very much needs critical 
revision, and a careful study of growth-changes in the calcareous deposits of the body-wall 
will probably show that too many species are now recognized. The corresponding changes 
in the character and distribution of the ambulacral appendages and int^'ambulacral 
papilla are also much in need of critical study. 

HOLOTHURIID/E. 
Labidodemas semperianum. 
Selenka. ISOT. Zdt. f. w. ZooL, 17, p.S309, pLSxrii, figpB. 1-3. 

Although Selenka gives "Sandwich Islands" as the type locality for this interesting 
holothiuian, his types in the Museum of Comparative Zoology are from the Society Islands. 
While it is possible that the specimens in the Museiun Godeffroy are from the Hawaiian 
group, there are no other records from there, and I think "Sandwich Islands'' is a slip of 
the pen. I agree with Sluiter (1901) that selenkianum Semper and dubiosum Ludwig are 
synonyms of Selenka's name. But I can not feel that Sluiter's L. egestosum is a valid 
species, for I think the entire absence of calcareous matter demonstrates that the formalin 
in which the specimen was preserved was the cause of its peculiarities. The fact that other 
holothurians in the same receptacle were not decalcified proves nothing, as it is unlikely 
all were put in at the same time, and moreover formalin acts to different d^rees on 
dififerent specimens under apparently similar conditions. If egestosiim, therefore, is a 
Labidodemas and not a young Holothuria, it must, I think, be considered identical with 
semperianum, which was also found on the reef at Saleyer. 

This species occurs at Tahiti, at the Fiji Islands, at half a dozen stations in the East 
Indies, and at the Andaman Islands. I took a small specimen, about 50 mm. long, ' ' pellucid 
white" in color, on the reef at Papeete, Tahiti, August 5, 1913. At Mer, three specimens 
were foimd buried in the sand, under rocks, on the southeastern reef-flat. They were 200 
to 250 mm. long in Ufe, and about 25 mm. in diameter. The color was a delicate trans- 
lucent pink and the papillae and pedicels were notably long. Of coiuw, the preserved 
specimens are much smaller and more opaque. 

Holothuria altimenfis^ sp. nov. 
(Plate 37, Figures 20 to 29.) 
Length 20 nun.; diameter about 7 mm.; body somewhat depressed, the distinct 
ventral surface flattened. Tentacles 20, well extended and somewhat rigid from the abun- 

^ AUw^higfi+menia^tk table, in reference to the very high spires with which the tables are provided. 
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dance of calcareous rods. Pedicels relatively large, not numerous or crowded, confined to 
y^itral surface, but not in distinct series there. Dorsal surface well covered with large 
(but much contracted) papilke, not arranged in definite series. Calcareous ring (pi. 37, 
fig. 20) moderately developed, not peculiar; radial pieces higher than interradial, the 
anterior prolongation wide and deeply notched; prolongation of interradial pieces tri- 
angular, pointed. Polian vessel single, very long, and slender. Madreporic canal single, 
small, free, more or less coiled, not whitish but purplish. Genital organs quite 
undeveloped. Anal opening rather large, not guarded by teeth or calcified papillae. No 
Cuvier's organs. 

Calcareous particles in body-wall so abimdant that the epidermis is almost brittle, 
of two kinds, buttons and tables; the latter again are of two quite distinct sorts. Ordinary 
tables are abundant, and have the disk (pi. 37, fig. 27) nearly circular, or squarish with 
rounded comers, 0.050 to 0.075 mm. across, perforated by a central and 8 peripheral holes; 
the central hole is only a little larger than the others. Spires (pi. 37, fig. 25) about as 
high as disks are wide, with 2 to 4 cross-beams; the form of the spire shows considerable 
diversity, ranging from slender and smooth with relatively few small thorns at truncated 
tip to stout and rough, with niunerous thorns covering the roimded distal half (pi. 37, fig. 
26). The second type of table is much larger and markedly different; only 3 were seen 
and these were from the sides of the body; the disk (pi. 37, fig. 22) is about 0.130 mm. 
across and consists of 4 wide, radiating, flattened rods, lying at right angles to each other, 
the distal tips expanded and perforated by several well-marked holes; the spire (pi. 37, 
fig. 23) is equal to only about one-half the disk diameter and is rather slender and smooth, 
except at tip, where it is finely thorny. Buttons (pi. 37, figs. 28, 29) very nimierous, 
0.050 to 0.090 mm. long, the width about 0.60 of the length; most of them are about 
0.075 by 0.045 mm.; there are commonly three pairs of subequal holes and the calcareous 
material between them is about as wide as the narrowest hole; some buttons are bigger 
and have 10 to 12 holes, but they are asymmetrical and obviously abnormal. Pedicels 
with heavy, wide, more or less strongly ciu^ed supporting rods (pi. 37, fig. 24), perforated 
at both ends and at the expanded middle; they intergrade with the buttons. Terminal 
plates present. Tentacle rods (pi. 37, fig. 21) very num^ous; those in the stalk of the 
tentacle are large, up to 0.400 mm. long, and nearly straight, whUe those near the tips of 
the branches are very much smaller, 0.050 to 0.060 mm. long, and strongly curved; the 
rods may be smooth or rough, but they are not perforated even at the ends. Color brown; 
tips of pedicels and branches of tentacles deep yellow. 

Holotype: M. C. Z. No. 1009; from imder side of a rock-fragment, southeastern 
reef-flat, Mer, Murray Islands, Torres Strait. 

When this little holothiuian was collected it was supposed to be a small Actinopyga 
parvula, and hence no particular attention was paid to it at the time. Later examination 
showed that it is a Hohthuria and quite different from any of the species (such as difficilis^ 
monacaria, leucospUota) which it superficially resembles. The calcareous particles are suf- 
ficiently distinctive to prevent confusion with these or any other species. 

Holothuria arenicola. 
Semper. 186S. Holoihurieii, p. 81| pL xz; pi xzx, figs. 13a, h. 

This widespread Indo-Pacific holothurian was quite common at Mer, on the south- 
eastern reef-flat. It always occiu^ buried in the sand, und^ rock-fragments. The 
tentacles are relatively small and not very extensile; they are completely retracted 
when the animal is first dug out of the sand, and it is not easy then to tell which is the 
oral end. There are no Cuvier's organs, a rather noticeable fact on the reef-flat, where 
several holothurians of about the same size (150 to 300 mm. long) are conspicuous users 
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of those unpleasant means of defense. The living animal, as noted at Mer, is white 
or whitish, with few, scattered, brown-red spots or small blotches, essentially as shown in 
Semper's figure. 

I do not believe the records of arehicola from Surinam and Bahia are trustworthy, 
but apparently the species does occur at the Galapagos Islands and at Cocos Island, 
Mexico, as well as at Hawaii and Tahiti. Several recent writers have revived Brandt's 
name maculata for this species, but even if we grant that Brandt's maculata is identical 
with arenicola, his name can not be used, as it is antedated by H. macuiata of Chamisso 
and Eysenhardt, as Fisher (1907) has pointed out. 

Holothuria argus. 



Bohad$ehia argu$ Jaeger. 1S83. De Hoi., p. 19, pi. 2, fige. 1, 15. 
Holoihwria arguM Sem^. 1868. Holothurien, p. 80, pi. xzx, fi^pi. llo, 5. 



This is one of the most conspicuous and unmistakable members of the genus. It has 
a wide range, from the Seychelles to Tahiti, north to the Riu Kius and south at least to 
Cooktown, Queensland, and probably much further. It is not recorded from the Thursday 
Island region, but we found it not uncommon at Mer on the southeastern reef-flat. Kent 
(1893) has given an excellent figure of argus^ in connection with a full account of its rela- 
tion to the Australian b6che-de-m^ industry. He calls it "leopard" or "spotted fish," 
a more appropriate name than "tiger-fish," the name ^ven to me as in use in the Torres 
Strait region. I can not altogether suppress the suspicion that the name "tiger-fish" 
originated in a mistake of someone who had heard the name "leopard-fish" and on oi- 
deavoring subsequently to recall it got no nearer than "tiger!" 

Holothuria atra. 
Jaeger. 1838. De Hd., p. 23.— fiemper. 1868. Hobthuiien, |^ nvL 

This widespread and perplexing species has been exhaustively studied by C. L. 
Edwards (1908), and the distinction between it and H. floridana has been brought out 
well. But a careful study of growth-changes and of individual diversity associated with 
habitat is still greatly needed. It is not at all improbable that at least two distinct q>ecies 
are still confused under the name atra. Oddly enough, in spite of its being one of the 
commonest of Indo-Pacific holothurians, atra has not hitherto been recorded from Torres 
Strait, though Kent (1893) lists it from the Barrier Reef. We found it common at Madge 
Reef, Thursday Island, at Friday Island, at Erub, and at Mer. We had previously noted 
it as common at Tahiti, very abundant at Rarotonga, Cook Islands, and common at Green 
Island, Queensland. 

At Mer, one of the native fishermen brought me two very large and very black holo- 
thurians, which he called "lolly-fish" and which he said were found only in deep water 
(2 to 3 fathoms or more) outside the reef. He said they made very valuable b^he-de-mer. 
So far as I can see from the examination of spicules, these "lolly-fish" are only very large 
individuals of atra, yet the shallow-water specimens were consid^ed worthless by the 
fishermen. I can only account for this on the ground that as atra reaches maturity it 
leaves the reef-flat and passes into deeper water, where the body-wall becomes thicker and 
harder, and the full size (460 to 600 mm. in length) is attained, making the animal suitable 
for b6che-de-mer. Specimens 200 to 300 mm. long are not black in life when examined 
closely, but deep chestnut-brown or occasionally red-brown. This is only noticeable when 
the skin is stretched. These reef-flat specimens often become more or less fully covered 
with sand or sediment, attached to the body-wall apparently by mucus. This coat may 
be continuous, but it often flakes off in patches, and it is usually better developed dorsally 
than ventrally. Cuvier's organs seem to be quite wanting. 
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Holothuria axiologa^ sp. nov. 
(Plate 38, Figures 1 to 13.) 

Length in life about 600 mm.; width about 100 mm., and vertical thickness about 
75 mm. Body somewhat depressed with ventral surface flattened, everywhere well cov- 
ered with the small pedicels, which are quite uniformly distributed and show no serial 
arrangement. No tubercles and no papillsB. Mouth oral in position, surrounded by 20 
large tentacles. Calcareous ring massive but not peculiar; radial pieces much larger than 
interradial. Polian vessels 2, each with a number of branches. Madreporic canal single. 
No indication of teeth or calcified papillae at anus. No Cuvier's organs. 

Calcareous particles of body-wall of two kinds, tables and fenestrated eggs, oblongs and 
buttons; those of the dorsal side are more open and delicate than the stouter ones of the 
ventral surface. Tables (pi. 38, figs. 3-8) fairly niunerous but not crowded, very divw- 
sified, hardly two exactly alike; most complete tables have a disk 0.030 to 0.060 mm. across 
with a large central hole (divided by the table-legs into 4) and a peripheral series of 10 to 
12 holes; few tables have the peripheral holes in any number, the disk consisting of a 
simple ring with projecting teeth on its outer margin (the distal elongation and fusing of 
these teeth form the peripheral holes) ; spire of 4 rods and 1 cross-beam, 0.030 to 0.050 
nun. high, with niunerous (28 to 40) teeth around top and down on distal part of sides; 
top of spire 0.020 to 0.035 mm. in diameter. Fenestrated bodies (pi. 38, figs. 9-11) egg- 
shaped or more oblong, 0.050 to 0.075 mm. in length and 0.020 to 0.030 nun. in diameter, 
hardly two exactly alike and few perfectly symmetrical; with the buttons (pi. 38, figs. 
12, 13), they are- densely crowded in the dermis below the tables. Pedicels with very 
few, widely branched supporting rods (pi. 38, fig. 2), about 0.100 mm. long; in place of 
the rods are more or less incomplete fenestrated bodies; terminal plates well developed. 
Tentacle-rods (pi. 38, fig. 1) not crowded, straight or ciu^ed, even C-shaped, 0.050 to 0.200 
mm., not perforated either at middle or near ends, but usually somewhat prickly, at least 
at the tips. Color in life, yellowish brown dorsally with dark-brown pedicels, whitish with 
yellow pedicels ventrally and on sides where the shades merge. Th^e is little change in 
alcohol, except the loss of any really yellow tints. 

Holotype: M. C. Z. No. 1015; in 3 to 5 meters off northwestern reef, Mer, Murray 
Islands, Torres Strait, October 25, 1913. 

This fine big holothiuian was the source of some dispute between the two native 
fishermen who brought it to me; one maintained it was a ''curry-fish '' (usually H. acabra), 
but the other said it was a ''white-fish,'' a form of bdche-de-mer of which I failed to get a 
sample. It is certainly not H. scabra nor very closely allied to that species, nor can I find 
any other to which it is any nearer. The specimen was brought in towards the end of our 
stay at Mer, when the available supply of alcohol was nearly exhausted. It was therefore 
not practicable to preserve so huge a holothurian, and hence I was obliged to throw away 
a large part of it, retaining only the anterior and posterior ends. 

Holothuria coluber. 
Btaxpvt. 1868. Holothurien, p. 90, pL xzviii; pi. xzx» figi. 28a, 6. 

This fine species is very common at Mer, and we also saw it at Erub and at Thursday 
Island. It was originally described from the Philippines and has apparently been met 
with since only by Saville Kent, who found it common on the inshore reefs of tropical 
Queensland, and by the Siboga, whose collectors took a single specimen on Borneo Bank. 
Kent (1893) gives an excellent photograph and also a colored figure, and his statements 
regarding occurrence, habits, and worthlessness for b^he-de-mer are fully confirmed by 

> &it6Xoyo(mr0narkabUt of obTiouB ap p li c a t ion to thig notable 
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my observations in Torres Strait. Semper sajrs Cuvier's organs are present, but neither 
Kent nor I have found them. There is evidently some diversity in the color of the tentacles 
and pedicels, none of the specimens seen by me having them nearly so yellow as in Kent's 
figure, or as would accord with Semper's expression '^hellgelb.'' At Mer, according to my 
notes, the color in life is black, with tentacles and pedicels whitish or yellowish; the con- 
trast between the light tentacles and black body is very striking, and is emphasized by the 
occurrence in the same habitat of H. atra, whose tentacles are always very dark. In adult 
specimens of coluber, 500 to 600 mm. long, the body-wall is firm and rather thick, and it is 
hard to understand why it should not make satisfactory b6che-de-mer. 

Hobthuria cumuhit^ sp. nov. 

(Plate 38, Figures 14 to 19a.) 

Length in life about 50 mm. ; diameter about 10. Body more or less cylindrical, with 
a thin but rather firm body-wall. Tentacles 20. Pedicels relatively few, scattered all over 
both dorsal and ventral surfaces, with no indication of serial arrangement. Calcareous 
ring rather low; interradial pieces more than twice as wide as high, with a sharp median 
anterior projection; radial pieces very much stouter with a conspicuous, wide, rounded 
anterior projection. No polian vessel was found. Madreporic canal single, small, free. 
No indication of anal teeth or calcified papilke. No Cuvier's organs. 

Calcareous particles, tables, and buttons. Tables (pi. 38, figs. 15-18) form a single 
close layer all over body-surface; disk about 0.080 mm. in diameter, with a quadripartite 
central hole and a peripheral circle of 8 to 11 large holes and often half a dozen smaller 
perforations outside of them; but there are not two well-defined circles even on the 
largest disks; spire not quite equal to disk-diameter, rather stout, of 4 rods and 2 (or 
rarely 3) cross-bars; top, about 0.020 mm. square, covered with numerous teeth. Buttons 
(pi. 38, figs. 19, 19a) 0.040 to 0.090 mm. long, the width one-third to one-half length, 
variable in form, number of perforations, and completeness of development; not scattered, 
but collected in very distinct heaps or rings, which are well distributed over the body 
but are not abundant; few buttons have the tjrpical three pairs of perforations sym- 
metrically developed, and many, if not most, buttons have 4 to 6 pairs of holes; holes 
relatively small as compared with calcareous part of button. Pedicels with terminal plates, 
and not very numerous supporting rods; latter are curved, enlarged, and perforated at 
the ends. Tentacle-rods (pi. 38, fig. 14) straight or curved, pointed at ends, without 
perforations, and not thorny. Color in life whitish, with pedicels yellow; alcohol has made 
little change, save that the general tint is more gray and indistinct brown spots and blotches 
can be seen on the dorsal side. 

Holotype: M. C. Z. No. 1019; from under surface of a rock-fragment, on south- 
eastern reef-flat, Mer, Murray Islands, Torres Strait. 

This is probably a young individual, but the diversity and arrangement of the buttons 
are quite distinctive and I can not refer it to any species hitherto described. It is not 
impossible that it is a young pardalisy but the character of the tables makes that quite 
unlikely. It does not seem probable that the accumulation of the buttons in heaps is a 
youthful character, and it is therefore not likely that we are dealing with the young of 
some previously Imown species with scattered buttons. Certainly cumulus does not 
resemble at all any other holothurian taken at Mer. But there is in the Museum of Com- 
parative Zoology collection a still smaller specimen, supposed to be from Hilo, Hawaii, in 
which the calcareous particles are suggestive of cumulus. This individual is not in very 
good condition and its identification is uncertain, but it indicates the possibility of cwnulus 
being a widely distributed Pacific species. 

> CiiiiMi(ut«-a Kttle heap, in referenoe to the dietiibutioo of the buttone. 
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Holothuria edulis. 
LenoB. 1830. Cent. ZooL, p. 125, pi. xlvi, fig. 2. 

(Plate 19, Figure 1.) 

The handsome coloration of this species led to its being one of the first holothurians 
taken to Europe from the East Indian region. It ranges from Mozambique and Zanzibar 
to the Caroline Islands and Fiji, north to the Riu Kiu Islands and south to tropical Queens- 
land. We took it at Erub and it was common at Mer. The largest specimen seen was 
about 400 mm. long. Semper (1868) lays special emphasis on the occurrence of papilte, 
not pedicels, on the dorsal surface. So far as I could see on living specimens, the dorsal 
appendages were like the ventral, and I should call them all ''pedicels,'^ and this well 
illustrates the worthlessness of the distinction between pedicels and papillae as a taxonomic 
character. At Mer this holothurian was foimd under rocks on the reef rather below the 
lowest tide-marks. 

Holothuria fuscocinerea. 
Jaeger. 1833. De Hoi., p. 22.— Semper. 1868. Holothurien, p. 88; pL xxvii; pi. xzx, figs. 22a, h. 

This is not a very well defined species, in spite of Semper's beautiful figure, and it is 
quite probable that H. curiosa Ludwig is identical with it. We took two holothurians at 
Mer, quite unlike in general appearance, which seem to h^fuscocinerea^ and a fine specimen 
was tidcen at Thursday Island on October 30, 1913, after our stay at Mer. Kent (1893) 
records the species from the Barrier Reef, and it is also listed from Ceylon, the Philippines, 
Celebes, Japan, and Samoa. But Mitsukuri (1912) does not include it among Japanese 
holothurians, and the Siboga failed to take the species in the East Indies. A comparison 
of Kent's description with Semper's figure is a tangible indication of how hazy the specific 
limits are. 

Holothuria hypamma' sp. nov. 
(Plate 38, Figures 20 to 24.) 

Length 165 nun. (in life, about 250 mm.) ; diameter 35 mm. Body rather depressed, 
thickest near middle and tapering towards both ends. Tentacles 20, very short, the whole 
oral region being relatively quite small. Pedicels rather small, more or less numerous; 
only a few scattered on middle of ventral surface, and they are nearly wanting in mid- 
dorsal region; sometimes, but not always, the ventral surface is sharply set off from dorsal 
by an imaginary line along the sides, just below which the pedicels are more crowded than 
eLsewhere; dorsal pedicels sometimes enlarged and papilliform, but mostly like ventral, 
except more tapering; the differences are distinguishable in life, but are very insignificant 
in preserved material. No anal teeth or conspicuous anal papillae. Calcareous ring notably 
asymmetrical, the dorsal side, especially the two radial pieces, being very much stouter 
and better developed than the ventral; dorsal radial pieces about as high as wide, the 
anterior comers rounded, and the margin between them notched. Pohan vessel single, 
long. Madreporic canal single, very small, only the tip free. No Cuvier's organs. 

Calcareous deposits excessively numerous, so that the body-wall is hard, in two prin- 
cipal forms, tables and buttons. Tables (pi. 38, figs. 21-23) in a crowded outer lay^, so 
stout and spiny or warty that they are well-ni^ spherical, even distorted; disk-diameter 
about 0.070 to 0.080 nun.; height of spire somewhat less, but its diameter at top, which is 
thickly covered with stout teeth, about 0.040 nun.; lower surface of disk not flat as 
usual, but more or less markedly convex; upper side of disk and base of spire with many 
knobs and tubercles. Buttons (pi. 38, fig. 24) so crowded that there are about 9,000 to 
each cubic millimeter of skin; they typically have 3 pairs of holes and 12 spherical 
knobs on each surface, but very few are ^ynunetrically developed; they range in length 

> iir4 « imdflr -f* ^M¥^ • aaad, in lef ereiioe to the manner of life. 
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from 0.050 to 0.100 mm., while the width is about half as much. Supporting rods of 
pedicels (pi. 38, fig. 20) not very abundant, but large, flat, branched, and perforated at 
the ends; terminal plates present. Supporting rods of tentacles not very abundant, 
nearly straight, rough or spiny at tips. Color in Ufe white, with or without a brown tinge 
and two series j){ dark blotches on dorsal surface; sometimes with numerous small 
blackish spots; in alcohol the white becomes yellowish or brownish ; tentacles pale yellowish 
or brownish; pedicels tipped with yellow. Surface of body commonly more or less covered 
with sand-grains, concealing the true color; these are apparently held by a cem^it-like 
mucus which does not release them readily even after death. 

Holotype: M. C. Z. No. 1029; from under a rock-fragment, on southeastern reef- 
flat, Mer, Murray Islands, Torres Strait. 

This holothurian is fairly conunon at Mer, and I also took a specimen at Green Island, 
Queensland, and at Hilo, Hawaii. A specimen from Port Galera, Mindoro, Philippine 
Islands, is in the Museum of Comparative Zodlogy. What seems to be the same species is 
common in the West Indies, and specimens are in the Musemn of Comparative Zodlogy 
from Bermuda, Jamaica, and Tobago; but these West Indian specimens may perhaps 
represent a closely allied species. Whether allied or identical, the West Indian specimens, 
like those from Mer, were found buried in the sand under rock-fragments. They apparently 
live a very sedentary and usually subterranean life. Occasionally individusJs are found 
closely attached to the under surface of rock-fragments where these are well buried in sand. 

It is somewhat remarkable that so common and widespread a holothurian has not 
hitherto been described, but it has not been wholly overlooked, for specimens of hypamma 
occur in the type material of Stichopw riffidus Selenka in the Museum of Comparative 
Zodlogy. This species has long been considered a Holoihttria rather than a Stiehopus. 
It is superficially much like hypamma^ but is easily distinguished by the buttons having 
6 to 8 pairs of holes and the tables being small, with a peripheral circle of holes in a smooth 
disk, and having 8 supporting rods. Selenka obviously confused the two species, as he 
describes the tables of rigida but the buttons of hypamma. The name rigida is to be re- 
stricted to the form with distinct tables, and buttons having 6 to 8 pairs of holes. Tlie 
type locality is the Society Islands. 

Holothuria immobilis. 
Semper. 1868. Holothurien, p. 90, pL xrix; pi xzx, figs. 27a, 5. 

Although this fine species is recorded from Mauritius, the Philippines, and Samoa, it 
is very little known. It was therefore an unexpected pleasure to find it at M^, though we 
secured only a single specimen, found on the southeastern reef-flat. It agrees very well 
with Semper's description. 

Holothuria impatiens. 

Fiduiaria impaHent ForakaL 1775. Deeo. Anim., p. 121, pL xzzix, fig. B. 
HoloihuHa impaHem Qmelin. 1788. linn. Syst. Nat., ed. 13, p. 3142. 

(Plate 19, Figures 3 and 5.) 

Of all holothurians this is, I believe, the most perplexing to the systematist, for it 
displays a diversity of color most unusual in a holothurian, and there is also a lack of con- 
stancy in the development and distribution of papilke that causes trouble. Moreover, it 
appears to have a tropicopolitan range, although there are considerable regions where it 
has not yet been taken. No critical comparative study has been made as yet of the cal- 
careous particles in specimens from widely separated areas, nor is anything known of the 
growth-changes in the species. It is not at all improbable, therefore, that several perfectly 
distinct species are now united imder the name impatiens. 
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Throughout the Torres Strait region, impatiena (sens, lot.) is one of the commonest 
holothurians, occurring under rock-fragments and in dead coral wherever local conditions 
p^mit. The specimens collected fall into the following groups, which are easily distin- 
guished (with one exception) by color alone, but I have not as yet discovered any corre- 
lated character or characters which are reliable.^ 

(1) H. impatiena, typical (pi. 19, fig. 5). This is the usual vari^ated form, the colora- 
tion of which is most diversified; the ground-color is gray (with or without a purple cast) 
or brown, and either black or white or both may occiu: in blotches or bands; the papiUse 
are brown or yellowish, often with light tips, or they may be the same color as that part 
of the animal from which they arise. Forskal's figure shows what his description indicates, 
that he had this variety as the basis of his species. In some individuals from Mer the 
papillse are all yellow, in handsome contrast with the purplish-brown background. I have 
been inclined to designate these by a varietal name, but as they intergrade with ordinary 
specimens, I have decided not to do so. 

(2) H. impatiena var. concolor. Holotype, M. C. Z. No. 1039. This form is a uni- 
formly purplish-gray; the exact shade varies from light to dark, but there is not much 
diversity; the papilke are the same color as the body itself. Specimens of this form are 
often smaller than typical impatiena, and the papilke seem relatively smaller still. The 
West Indian holothurians referred to impatiena are nearest this variety. 

(3) H. impatiena var. pulckra (pi. 19, fig. 3). Holotype, M. C. Z. No. 1043. This is 
a very conspicuous variety, with the body-wall yellow (oft^ with a greenish tinge) and 
the papillae brown (often with a purple tinge). It is strikingly different from the preceding 
forms and contrasts especially with the extreme impatiena which has yellow papillse. 

(4) H. impatiena var. lutea. Holotype, M. C. Z. No. 1041. In this form the papill® 
and body-wall alike are a uniform yellow, having a slightly brownish tint. Only a single 
q)ecimen was seen, and that was found under a stone on the southeastern reef-flat at Mer. 

It may seem a needless multiplication of names to designate each of these varieties 
in this way, but in future discussions of the species it will be a convenience to have some 
simple means of indicating such well-marked forms, and I am not at all sure that one or 
more of them may not prove to be valid species. 

All these holothurians as seen at Mer agreed in the cylindrical body, showing no clear 
difference between dorsal and ventral surfaces, but uniformly covered with rather well 
spaced, large papillse, and without distinct pedicels. They all have 20 light-colored ten- 
tacles and conspicuously well developed, white, very viscid Cuvier's organs. They grow 
to a large size, at least up to 400 mm. in length. They are somewhat gregarious, three or 
four specimens often occurring under the same shelter. 

Holothuria !eucoq;>iIota« 

SikKopui (Oymnockiroia) UucotpHota Brandt. 1835. Prod. deeo. AninLi p. 251. 

tf otodhirta M^o&tifuia Selenka. 1867. Zeit. f. w. Zool., 17, p. 334, pi. xix, figpB. 75, 76.— Semper. 1868. Hok>- 

^urien, p. 81, pL zxL 
Hohtkwria leueo9pihia Ludwig. 1881. Zeit. f. w. Zool., S5, p. 595. 

Although Ludwig does not use the combination of generic and specific names here 
credited to him, either in this place or in subsequent publications, he demonstrates beyond 
doubt the identity of Brandt's and Selenka's species and indicates that Hohthuria leucoa' 
pUota is the proper name to use. It is r^rettable to abandon so familiar a name as vagor 
hunda, but there seems to be no reason whatever for not using the much older name. The 
BpecieB has very distinctive calcareous tables, which make its identification relatively easy 
as compared with most members of the genus. The distribution is throughout the Indo- 

* I hope at some future time to make a thorou^ Btui^ of all the impatitna material I can obtam and deter* 
afaie poKtiVely the wgnifioanoe ol the unusual diyernty. 
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Padfie region from Natal to the Red Sea on the west to the Hawaiian and Society Islands 
in the east; northward the species reaches 34^ 20' on the eastan coast of Japan (Kozu 
Island), while its southern limit is still micertain. It occurs at Bowen and is listed from 
Rookhampton, but as this city is 43 miles from the ocean, the vicinity of Keppel Bay is 
probably meant, and it is not at all imlikely that Ufuco^jrilota occurs there. Lampert's 
record from "Adelaide" can hardly refer to t^e South Australian ci4)ital, while the record 
from "Peru " of course means the island in the Pacific and not the South American country. 
Kent's (1893) statements regarding the size and color indicate a mistak^i identification of 
his Barrier Reef material, though no doubt he found leucospUota along the Queensland coast. 
At Mer we found this species fairly common on the lower surface of rock-fragments. 
The color is usually brown, as shown in Semper's figure, but becomes very dark in old 
individuals and is light, tending to purplish, in small ones. In many individuals the dorsal 
papilte are numerous, long, and slender, in considerable contrast to the shorter, stouter 
pedicels of the ventral side. Cuvier's organs are slender and white in life, and it is probable 
that any color they may have in preserved specimens is artificial. 

Holothuria marmorata. 

Bohadschia marmorata Jaeger. 1838. De HoL, p. 18, pi. 3, fig. 9. 
Holothuria marmorata Semper. 1868. Holothurien, p. 79, pi. xzz» fig. 10. 

This fine big holothurian was common on the reef-flat at Mer, the largest specimens 
fully 400 mm. long by 100 mm. wide. The body-wall is firm and there are veiy numerous 
small pedicels. The color is yellow-brown, pale ventrally (sometimes nearly white) and 
dark dorsally; the pedicels are noticeably darker than the adjacent body-wall. Often 
there are blotches of a lighter or a darker shade dorsally. Cuvi^s organs are well devel- 
oped. The species ranges from Mauritius to Fiji, and north to the Riu Kiu Islands. How 
far south it ranges is unknown, for it is not certain that Kent's (1893) ^* marmorata*^ from 
the Barrier Reef ia the present species. 

Holothuria modesta. 

Ludwig. 1874. Arb. ZooL-Mot. Inst Wtknburg, B, p. 106, pi. vii, fig. 26. 

This little-known species was originally described from Cape York, but the account 
is very brief and neither size nor color of the unique holotype is mentioned. Bell (1884) 
records a single specimen from Torres Strait, with a question mark and without any in- 
formation. Lampert (1885) lists three specimens from Kosseir, on the Red Sea, but as 
the largest was only 10 mm. long it is obvious that their identification is open to very 
serious doubt. Sluiter (1901) lists a specimen from Macassar and one from Saleyer, but 
gives no information whatever about them. 

At Friday Island, and a few days later at Erub, we found holothurians which seem 
to be this species, but at Mer not a single specimen was foimd. Those seen at Erub were 
100 to 125 mm. long, dull gray, with yellow tentacles and pedicels. My notes comment 
on the "very short '^ tentacles and say that the species was "rather common under stones.'' 

Holothuria monocaria. 
Lesson. 1S30. Cent Zool., p. 225, pL 7S. 

This well-known Indo-Pacific species was taken by Semon at Thursday Island, and 
we found it common at Mer. It also occurred at Green Island, Queensland. Mitsukuri 
reports it as abundant at Misaki, Japan, and says it attains a length of more than 500 mm. 
there. I found it common at Hilo, Hawaii, but neither there nor at Mer did I see 
individuals anywhere nearly 500 mm. long. At Mer it always occurred on the under side 
of rock-fragments. 
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Holothuria pardalis. 
Selenka. 1867. Zeit. f. w. ZooL, /7, p. 336, pL zix, fig. 85. 

This common species was also taken by Semon near Thursday Island, while we f oimd 
it at Friday Island, Erub, and Mer, and even at Green Island, Queensland. It has a very 
wide range, from Zanzibar to Cocos Island, Mexico, and from Japan to Port Mackay, 
Queensland. It occurs in sand under rock-fragments. Bell (1884) records one specimen of 
H. lineata from Thursday Island and also, "with considerable doubt," a single specimen of 
H. peregrina from the same place. It seems to be generally agreeid now that these two 
supposed species are simply forms of pardalia. 

Holothuria pervicax. 

SdenkA. 1867. Zeit. f. w. ZooL, /7, p. 327, pi. xviii, fig. 54. 

(Plate 19, Figure 2.) 

This is another of the widespread Indo-Pacific holothuiians, known from the Red Sea 
and Zanzibar to Tahiti and Hawaii and northward to Misaki, Japan. We found a number 
of specimens at Erub, and at Mer it is one of the commonest holothurians. It is found 
under rocks and coral fragments. The largest specimens are upwards of 300 mm. in length. 
The thick white Cuvier's organs are normally very well developed but are sometimes scanty. 

Holothuria remollescens. 
Lampert 1885. Die Seewalsen, p. 242, fige. 8, 9, 22. 

We found at Mer, on the under side of a rock-fragment, a dull purplish-gray holo- 
thurian, about 135 mm. in length, which seems to represent this little-known species, 
originally described from the Red Sea and since recorded only once, a single small specimen 
from Grand Coco Island. 

Holothuria rugosa. 
Ludwig. 1874. Arb. Zool-ioot Inst. WQnburg, g, p. 110, pL vii, fige. SSa-e. 

This is another little-known species, of which we found one specimen at Mer. The 
type locality is Samoa, and the species has also been reported from the Andaman Islands, 
the Pelew Islands, Rotiuna, New Britain, and Waigeu. The single individual taken at 
Mer was buried in sand imder a rock-fragment on the southeastern reef-flat. 

Holothuria scabra. 
Jaeger. 1833. De HoL, p. 23.— €eiiq)er. 1868. Hobthurien, pL six. 

This big species ranges along the whole East African coast from Port Natal to the 
Red Sea and thence eastward to the Caroline and Fiji Islands; on the north it reaches the 
Riu Eiu Islands and on the south Torres Strait. It is widely used for b6che-de-mer, some 
individuals making "curry-fish,'^ while others only rank as ''sand-fish." Saville Kent 
(1893) does not mention scabra, and it is possible that it does not occur along the Great 
Barrier Reef. We did not find it at Mer, but we took two specimens on the sand-flat 
southwest of Friday Island. One of these was about 375 mm. long and 100 mm. thick; 
"white below; pale gray above finely speckled with blackish, most thickly along the mid- 
dcnrsal line; dorsal pedicels blackish.'^ The other specimen was smaller; "white below; 
cream-color blotched with brown above; dorsal pedicels tipped with brown." These 
descriptions, when compared with Semper's figure and Mitsukuri's (1912) color notes, 
show that in the matter of its patterns and shades, scabra is quite variable. 
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Holotkiiiia tubverU^ sp. nov. 

(Plate 38, Figures 25 to 32.) 

Length about 100 mm.; breadth 23 mm.; vertical diameter about 12 mm. Body 
notably depressed, widest posterior to middle and narrowed towards each end, well covered 
with papillse and pedicels; no hard-and-fast line can be drawn between these two sorts of 
appendages as occurring in mbverta; true pedicels (simple cylindrical, truncate outgrowths) 
are relatively rare, but true papill® (elongatedly conical, pointed outgrowths) are also rare; 
most of the appendages are conical for the basal half and cylindrical and truncate distally; 
ventrally they are mostly about 2 nmi. long, in 8 to 10 irregular series, the outermost series 
on each side being situated on the well-marked margin between the dorsal and ventral 
surfaces; among these longer papillse-pedicels are scattered a few small pedicels which 
lack the conical base; dorsally the appendages are smaller (as a rule), more numerous and 
much less evidently in series; many are more pointed distally; the ventral surf ace is quite 
clean, but the dorsal surface seems to have much fine dirt adherent to it. Tentacles 20, 
small and very short. Calcareous ring rather stout; radial pieces deeply forked anteriorly, 
about 2 mm. high by 1.75 mm. wide; interradial pieces much smaller, with an anterior 
pointed projection, 1.2 mm. wide, 0.70 mm. high at the sides, and 1 mm. at the center; neither 
radial nor interradial pieces are markedly concave posteriorly. Polian vessels 2, 7 to 8 nmi. 
long. Madreporic canal single, free, 7 to 8 nun. long. Cuvier's organs very well developed, 
forming a compact tuft of thick whitish tubules at the base of the respiratory tree. 

Calcareous particles in tentacles, papillse, and body-wall exceedingly niunerous, and 
while they are easily grouped as supporting rods, buttons, and tables, they are very variable 
indeed. Tables 0.035 to 0.100 mm. across the disk, with spires 0.040 to 0.140 nmi. high 
and 0.025 to 0.030 mm. square at top; disk (pi. 38, fig. 27) squarish, with smooth margins, 
a large central hole and about 8 marginal perforations, of which the 4 comer ones are 
smaller than the 4 which lie between them; spire (pi. 38, fig. 26) with 1 to 6 cross-bars, 
but usually with several; only a few small, stumpy tables (pi. 38, fig. 30) have but a single 
cross-bar; the tables form a single layer all over the animal; they are lower and more 
stumpy dorsally than ventrally, and are highest (pi. 38, fig. 29) and most slender in the 
papillse. Buttons 0.030 to 0.080 nmi. long, with the width half as much or less; typically 
there are 3 pairs of perforations of approximately equal size (pL 38, fig. 31), but some- 
times the pair at each end of the button is greatly reduced, leaving a large perforation on 
each side at the middle of the button, and 2 little round holes near each end; on the 
other hand, buttons occiur with small holes at each end in addition to the usual 6 large per- 
forations (pi. 38, fig. 32) ; buttons smooth or knobbed, but usually with 12 to 16 knobs 
on each surface; sometimes on the smallest plates only 2 distinct knobs are present on each 
side, these being at the ends of the bar separating the median pair of perforations; ventrally 
there are few knobs on the buttons, conmionly none along the margins, but the dorsal 
buttons are usually very fully knobbed. Supporting rods of pedicels (pi. 38, fig. 25), 
typically about 0.150 nun. long, expanded and with 1 to 4 perforations at each end, and also 
expanded at the middle with 1 or 2 relatively large perforations there, on each side of the 
long axis; such rods intergrade, however, especially near base of pedicels, with the true 
buttons. Supporting rods of tentacles simply smooth, slightly curved rods, with the ends 
neither expanded nor branched; they are 0.075 to 0.125 nmi. long. Terminal plates well 
developed in pedicels, while at the tips of some of the more pointed dorsal papillse are 
minute, reticulated spheres, one sphere to each papilla, apparently a modified terminal 
plate. Color dull gray, brownish dorsally because of dirt; pedicel-papillse white or whitidi, 
ventrally contrasting evidently with the ground-color but dorsally obscured by dirt; 
tentacles very light. 

^Sufwerhta (-upaide-downi in referenoe to the ease with whieh the lower surface may be mistaken for the upper. 
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Holotype: M. C. Z. No. 1062; on under side of rock, reef- flat, Mer, Murray Islands, 
Torres Strait. F. A. Potts, collector. 

This is unquestionably the most remarkable holothurian we found at Mer, and it is 
to be regretted that only a single one was seen. The dorsal surface looks so much like the 
ventral, and vice versa^ that it is difficult to believe one's eyes when dissection shows the 
attachment of the dorsal mesentery, the position of the madreporic canal, etc. The mouth, 
too, indicates the ventral surface, as it is not terminal but evidently on the lower side. 
The animal was exceedingly sluggish, and as it failed to eject any Cuvier's organs when 
handled they were supposed to be wanting; but dissection shows them well developed. 
I know of no species to which svbverta is closely related, and it will probably become the 
type of a separate genus when Holothuria is finally broken up into its component parts. 

THELENOTA^ Brandt 

Large aspidochirote holothurians, with well-marked difference between dorsal and 
ventral surfaces; dorsal with papillae and pedicels; ventral with very numerous pedicds; 
on neither surface is there any indication of longitudinal series. Calcareous particles of 
body-wall of two kinds; innumerable minute oval granules 0.002 to 0.004 mm. long and 
dichotomously branched rods; the latter are not sufficiently numerous to form a distinct 
layer, but occur external to most of the granules. 

Genotype: Trepang ananas Jaeger. 

The discovery at Mer of a holothurian, as large as ananas and with very similar cal- 
careous deposits, but otherwise very different, led me to make a special study of the two 
species. I have for some time been convinced that oiur classification of the pedate holo- 
thurians needs complete revision, the calcareous particles of the body-wall being given far 
greater weight than hitherto as a primary indicator of relationship, and much less weight 
being given to attempted distinctions between pedicels and papillse, or to the arrangement of 
these appendages of the body-wall. Pearson (1914) has made a beginning at splitting up the 
old heterogeneous group Hololhuria^ but he lays more weight on the form of the calcareous 
ring, on the anal teeth, and on the ambulacral appendages than I am willing to allow 
them, and not nearly so much weight as I believe justly rests on the calcareous spicules. 
The five subgenera he proposes do not seem to me natiural groups, and as he unfortunately 
fails to designate any genotjrpes, he has not helped very much in the elucidation of the 
subject. As he did not touch Stichopus, the present genus did not come within his field. 

The character of the calcareous deposits, quite different from any otherwise known 
in the family, seems to me sufficient reason for the recognition of this genus, but the large 
size and the arrangement of the ambulacral appendages give further warrant for such action. 
There are, however, two points with reference to the morphology of Thelenota which I 
greatly r^ret to have to leave undetermined. The first and more important is the number 
of tufts of gonads. All the museum material available to me is eviscerated, and I failed 
to investigate the point when fresh material was available at Mer. The holotype of T. anax 
shows the base of a tuft on the left side of the mesentery, but there does not seem to be 
any on the right. I was accordingly inclined to put the species in Holothuria until I exam- 
ined the calcareous spicules. The best specimen of T. ananas in the Museiun of Compara- 
tive Zoology has the base of a large gonad on the left side and a noticeably smaller one on 
the right. Selenka (1867) sajrs there are 2 gonads and Semper (1868) considers that feature 
a character of the genus Stichoptis, and accordingly shifts ananas to the genus where sub- 
sequent writers have left it. But I can not discover that any one has confirmed Selenka's 
statement. It seems to me unlikely that ananas normally has 2 gonads like Stichopus^ and 

^ The deriratioii of this name i&rf^ * nipple + vZrov » back) is eyident. It is Tery appropriate to the type- 
ipeoieB, but mueh le« so to the new one from Mer. 
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anax only 1 like Holothuria; but even if that prove to be the case, I should not consider 
it ground for generic separation. The other point which I must leave for future investi- 
gators to determine is the normal number of tentacles. It is probable, of course, that there 
are 20, but I have not found that number indisputably present in even one specimen, and 
in the available material the number present is apparently only 16 to 18, and in one case 19. 

In regard to the name of the genus, a word of explanation is necessary, as I expected 
to use Jaeger's (1833) name Trepang, in spite of its objectionable un-Latinized form. But 
Jaeger includes in the genus four species, edrdis, ananas, impaiiens, and peruviana, and 
says, after remarking that the genus is dubious anyway, that ananas is probably a true 
Holothuria, while impatiens and peruviana might perhaps be known as Synaptas. Hence 
edulis must be recognized as the type of Trepang, as it is the only species indubitably 
referred to the genus by the original author thereof. Brandt (1835) undertook to classify 
holothurians in far more niunerous genera, subgenera, and sections than knowledge of the 
group at that time warranted and with not very happy results. But many of his proposed 
names will have to be used, and we shall be fortunate if all prove to be as appropriate and 
satisfactory as Thelenota. 

Besides the two species here included in the genus, Selenka's species MuUeriaformosa 
very possibly belongs in Thelenota. As Mitsukuri (1912) has pointed out, were it not for 
the presence of anal teeth, one would not hesitate to identify formosa with ananas, but 
Selenka particularly mentions them, saying they have the upper surface granulated. It 
should be noted, too, that Selenka says rib-like, curved supporting rods occur in all the 
pedicels, whereas there are no supporting rods in the pedicels of either ananas or anax. 
Finally, it may be mentioned that Selenka's figure of a forked rod of M. formosa (1867, 
pi. xvii, fig. 19&) is not exactly like the rods of either ananas or anax, but is more like those 
of the latter. Under the circumstances it seems to me we must retain formosa as a valid 
species, characterized especially by the presence of anal teeth and supporting rods in the 
pedicels, imtil the type in the Museiun Godeffroy is re-examined and Selenka is shown to 
be wrong, or imtil young individuals of ananas are shown to have, at least sometimes, anal 
teeth and supporting rods. 

Thelenota ananas. 

Trepang ananas Jaeger. 1833. De Hoi., p. 24, pi. 3, fig. 1. 
HoLothwria (Thelenota) ananas Brandt. 1835. Prod. Descr. Anim., p. 253. 

SHckopus ananas Semper. 1868. Holothurien, p. 75. — Slulter. 1901. Siboffa Holoa., p. 30, pi. li, fig. 1. — 
Mitsukuri. 1912. Act. Holoe., p. 150, text-^g. 25. 

(Hate 18, Figure 3.) 

This, the largest of holothurians, is not uncommon at the Barrier Reef, 4 miles east 
of Mer, but it is in such demand for b^he-de-mer that it is pretty nearly exterminated in 
the shallow water aroimd the islands. All that we saw were in water over a fathom deep 
and could only be gotten by diving for them. The largest specimen I measured was not 
quite 750 mm. long, 115 mm. wide, and about 85 mm. high. Kent (1893) sajrs they grow 
to be ''three or four feet" long, and while that is not incredible, accurate measurements of 
such giants would be desirable. When Kent wrote, the b6che-de-mer prepared from ananas 
was not in high favor, though it had been, earlier, the most prized of all. In 1913 it was 
regarded as the most valuable of all the Torres Strait varieties, the best quality being 
priced at about 75 cents a pound. It is known to the trade as "pricldy red-fish," 
and is unmistakable not only because of its large size but because the dorsal papillae 
dry up into, and persist as, hard, sharp projections, which are very characteristic. 
The best figure of ananas extant is Kent's (1893, pi. xxxv, fig. B) photograph, unfortu- 
nately labeled (after Bell's identification) as Stichopus variegalus, as Sluiter (1901) 
and Mitsukuri (1912) have abready pointed out. Sluiter's colored figure of what is prob- 
ably the smallest known specimen is of great interest. Mitsukuri's figures of the cal- 
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careous ring and spicules are very good indeed, admirably showing the proportions of 
the dichotomously branched rods. His remarks on Midleria formosa Selenka are also 
of great importance. 

This big holothurian is characteristic of the western and southern Pacific, Java 
on the west and Okinawa on the north being the known limits on that side; on the 
east it reaches the Marshall Islands, and on the southeast the Society Islands, as is 
shown by specimens in the Museum of Comparative Zoology. How far to the south 
it occurs on the Barrier Reef is not known. Its absence from the Indian Ocean west of 
Java is striking. 

While we were at Mer, Dr. E. N. Harvey dissected a fresh specimen of ananas and 
made the interesting discovery that the epitheliimi covering practically all the internal 
organs, particularly the gonads, is colored with a red pigment, which becomes purple in 
the presence of alkalies. He accordingly made use of tissues from fresh specimens of this 
holothurian in experiments he was making on the permeability of living tissues by acids. 

Thdenota anax^ sp. nov. 
(Plate 18, Figure 3.) 

Length in life, 725 mm.; now, in alcohol, about 425 mm.; width about 100 mm. and 
height 80 to 85 mm. Body-wall thick, especially dorsally. Ventral surface densely covered 
with pedicels, with no indication of longitudinal series. Dorsal surface also weU covered 
by ambulacral appendages, but these are for the most part more papilliform than those 
of the ventral side; most of these papillse are quite small, but along each side and scattered 
rather sparingly over the back are larger papillse, which may be as much as 6 to 8 mm. 
high and 8 to 10 mm. in diameter at base (in life) ; in the preserved specimen they can be 
detected only with difficulty. The form and distribution of the ambulacral appendages, 
as well as their size and color at the anterior end of the body, are well brought out in the 
figure (pi. 18, fig. 3). There are no anal teeth, nor are there any papillse about the anus 
to suggest them. Tentacles 16 or more; 16 can be counted, but they are in poor condition 
and I have little doubt 20 is the normal number. Calcareous ring only moderately heavy, 
not peculiar; dorsal side higher (wider) than ventral; radial pieces larger than interradial 
and their posterior margin more deeply concave, but the differences are not very great. 
Polian vei^els, madreporic canals, and the very long tentacle ampuUse are so inextricably 
tangled with parts of gonad and respiratory-trees that nothing certain could be made out 
as to their number. Lining of body-cavity a deep brownish-red, as in ananas, indicating 
that the same ''indicator" pigment is present in this species. 

Calcareous spicules of body-wall of two sorts, similar to those of ananas. The minute 
oval grains are excessively numerous and form a fairly continuous layer, not very thick, 
all over the body; a rough estimate indicates there are not fewer than 160 billion of them 
if the layer averages one-fourth of a millimeter in thickness! Most of the grains are about 
0.002 mm. long, the width a very Uttle less, but a considerable number are noticeably 
larger; the largest measured was about 0.005 mm. long. Just outside the granules lie the 
dichotomously branched rods; they seem to be a little more numerous ventrally than 
dorsally, but they do not form a definite layer and are seldom abundant enough anywhere 
for the ends to overlap ; the length " over all " is 0.040 to 0. 100 mm. They are, as in ananas, 
of two quite distinct kinds, slender and stout. The slender ones have the original rod 
(where the entire length is about 0.100 mm.) about 0.012 mm. long and 0.004 mm. thick; 
the primary branches are about 0.016 mm. long and 0.003 mm. thick; the secondary 
branches are nearly as long and a little more slender; and the tertiary branches are about 
0.008 mm. long, fine and acute. The tertiary branches usually have 1 to 3 long, con- 

1 6vai » a prince or chief, in reference to the large siae and fine i4>pearance of tbie notable holothurian, 
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spicuous, acute thorns on the side; if the secondary branches do not divide they bear 1 to 4 
such thorns, and indeed these thorns may occur anywhere on the rods. Of course, few 
rods are perfectly sjntnmetrical, and it is rare indeed to find two alike, but, as a rule, the 
primary branches are longer than the original rod; tertiary branches are present, and 
there are at least some conspicuous, slender thorns. The stout rods are usually about 
0.050 nun. long, with the original rod about 0.009 by 0.006 nun., the primary branches 
about the same or a little longer and the secondary branches a little shorter and very acute. 
Thorns are frequently developed, but tertiary branches rarely occur. There seem to be 
no connecting-links between stout and slender rods, and the latter are very much more 
numerous, perhaps 25 to 1. Here and there I have found the slender rods with a rough, 
warty, or corroded surface, but I believe these are artifacts. Pedicels, when fully devel- 
oped, with a very finely reticulate terminal plate but with no supporting rods; a few of 
the dichotomously branched rods may be elongated at right angles to the axis of the pedicel 
and have a few anastomosed branches, but such are infrequent and inconspicuous. Ten- 
tacles without supporting rods, but with a small number of widely scattered plates, 0.050 
to 0.075 mm. across formed by anastomosis of the branches of the branched rods. Much 
more numerous, but not particularly abundant, are little rods, about 0.060 nun. long, 
which may be bent, curved, or straight and smooth or rough at the tips. Color, in life, 
white, blue, brown, and yellow, as shown in plate 18, figure 3; the ventral side was pure 
white, the back pale blue, the large papillse wUtish at base, yellow distally, and dark brown 
at tip; dorsally the pedicels were brown, usually with darker tips, but ventrally they were 
white with dark or light brown or yellow tips. Tentacles bright brown. In alcohol, all 
blue and yellow shades have disappeared and the animal is now yellow-brown above, 
whitish below, everywhere more or less thickly speckled with the deep brown tips of the 
pedicels. Tentacles dingy yellow-brown. 

Holotype: M. C. Z. No. 1068; oflF the northwestern reef, in several fathoms, Mer, 
Murray Islands, Torres Strait. 

This very fine holothurian was brought to the laboratory by one of the native fisher- 
men, who got it by diving. He called it an ''amber-fish," but I have failed to find any 
such name used for b^he-de-mer in the Torres Strait r^on. The species was evidently 
not a novelty to the natives, who spoke of it as a ''prickly-fish" and as one of the most 
desirable kinds. We saw no other specimens at Mer, nor did we find it at the Barrier 
Reef, where ananas was not unconunon. The differences from ananas, in color and in 
form of dorsal papillse, are so striking (c/. pi. 18, figs. 2 and 3) it is hard to believe the two 
species are really congeneric; but the resemblances in calcareous particles and in internal 
organization are even more remarkable. 

Stichopud chloronotus. 

Brandt. 1835. Prod. Descr. Anim., p. 250.— Selenka. 1867. Zeit. f. w. Zool, 17, p. 315, pL xvii, fi09. 20- 
24; pi. xviii, fig. 25. 

(Plate 18, Figure 2.) 

This is one of the commonest and most easily recognized of Torres Strait holothurians, 
the form and color being characteristic and showing little diversity. We saw it at Thurs- 
day Island and at Erub, as well as at the Murray Islands. It lives in the open, on flats 
covered with "eel-grass'' (Posidonia) and is never found under rocks or among corals. 
The largest specimen seen was only a little more than 300 mm. long. The color is always 
deep green; in bright sunshine the green is very obvious even in the darkest specimens, 
but in poor light many of the larger specimens look almost black; the distal portion of 
the big dorsal papillse is blackish, with the extreme tip brown-orange; tentacles ashy with 
the stalks whitish; pedicels dark ashy. Mitsukuri (1912) says the specimen he collected 
at Amami-Oshima was ''deep black with a bluish tinge, the tips of some papillse being 



Digitized by 



Google 



ANNOTATED LIST. 187 

ochre-yellow/' It will be interesting to learn whether further observations confirm the 
presence of a blue rather than a green color in the Riu Kiu form of chloronotua. It may be 
desirable, if this is the case, to recognize a northern subspecies. Kent's (1893) description 
agrees well with the specimens I saw, and his colored figure is much nearer to nature than 
any other of those which he gives illustrating echinoderms. As he says, this species is, 
for some reason, conmiercially worthless, the consistency of the body-wall not permitting 
its presa^ation as b6che-de-mer. It would be interesting to know if there is a notable 
chemical difference between the body-wall of this Stichopus and that of Thelenota ananas 
(one of the most valuable b6che-de-mers), or whether the difference is purely physical. 
The geographical range of chloronotua is extensive, from Mozambique to the Hawaiian 
Islands; yet it is not known from Tahiti, nor can I find a record from the Red Sea. Kent 
(1893) says it extends southward on the Queensland coast to the '^ central Barrier region," 
and Mitsukuri (1912) records it from Amami-Oshima, in the northern Riu Kius. At Mer, 
ctUaronotua is often accompanied by a conmiensal annelid, a species of Gasirolepidia, whose 
color corresponds exactly with that of its host and whose form enables it to retain its posi- 
tion even against a considerable effort to detach it. Whether this worm is G. clatrigera, 
which occurs on Holothuria atra in the Maldives, or whether it is an undescribed species 
I do not know. A crude colored figure of it is given by Kent (1893). 

Stichc^us horrens. 

Selenka. 1867. Zeit. f. w. ZooL, 17, p. 316, pi. xviii, figs. 27-29. 

StichopU8 godeffroyi var. & Semper. 1868. Holothurien, p. 246. 

Stkhiijpm tropkalis Fisher. 1906. Proc U. S. Nat. Mus., $£, p. 676, pi. Ixx, figs. 1-li. 

(Plate 18, Figure 4.) 

This seems to be a species characteristic of the Pacific, for it is unknown west of the 
Philippines. At Mer and at Erub, horrens was common under rocks on the reef-flats. My 
field-notes describe it as "very irregular and soft, ahnost repulsive; variegated color." 
The length of the living specimens was 150 to 300 mm. At Papeete, Tahiti, August 5, 
1913, 1 found a small Stichopus about 35 mm. long, under a rock-fragment, which is prob- 
ably a young horrens. In life it was pellucid, almost transparent, showing very little color 
of any sort. 

The color in adult horrens is apparently rather variable, for Fisher says that at the 
Hawaiian Islands it is dark olive-green mottled with deep brownish-green; at Mer there 
is usually little indication of green, the browns, white, gray, and blackish combining to 
give an indescribable diversity. One specimen at Mer is, however, described in my field- 
notes as "olive-green of 2 or 3 shades, mottled," which is practically identical with the 
color at Honolulu. 

Fisher records this Stichopus from the Friendly, Samoan, Fiji, Pelew, and Philippine 
Islands, as well as from Honolulu and Puako Bay, Hawaii. We found it at Friday Island 
as well as at Mer, and I also found it common at Lahaina and at Hilo, Hawaii. 

Stich<^U8 variegatus. 
Semper. 1868. Hobthurien, p. 73, pL xvi; pi xvii; pL xzz, fi09. 1, 6. 

This huge holothurian rivals the species of Thelenota in size, for Semper gives the 
measurements of one he saw as 3 feet long and 8 inches in diameter. For the most part, 
however, specimens of vanegatus are much smaller than this, usually 300 to 400 mm. 
long and 75 to 100 mm. thick. The color is very diversified. My field-notes at Mer give 
the following descriptions of different individuals: (1) Deep yellow with an olive cast, 
spotted with dark olive, not thickly; tentacles light yellowish. (2) Yellow-brown with 
deep olive lines running diagonally. (3) Blackish; dull yellow-olive above and aroimd 
mouth, and faint indications of a similar shade at small scattered places on back. 
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This species is fairly common at Mer, and what seems to be the same thing was also 
found at Badu. The geographical range of the species is great, from the Red Sea and 
Zanzibar on the west to the Caroline and Samoan Islands on the east; it is reported from 
southern Japan (Izu). Bell (1884) lists it from Port MoUe, but as he identified Thdenata 
ananas (Jaeger) for Saville Kent (1893) as Stichopus variegatus, it is obvious this record 
can not be trusted. 

On October 13, 1913, a Japanese diver brought up from 18 fathoms off the north- 
western reef at Mer a holothurian over 700 mm. long and 125 mm. thick, which our Murray 
Island fishermen said was a ''curry-fish." This proved to be a specimen of vanegabxa, but 
none of the b^he-de-mer sold as curry-fish, which I examined, were specimens of Stichopus. 

Actinopyga echinites. 

MaUaia echiniieB Jaeger. 1833. De Hoi., p. 17.— Semper. 1868. Hobthurieii, pL xxz, fig. 8. 
Adinopyga echinUe$ Saville Kent. 1893. Great Barrier Reef, p. 236. 

This species ranges from Zanzibar to Fiji, north to the Riu Kiu Islands and south to 
Port Denison, Queensland. Semon took it near Thursday Island, but we did not meet 
with it at any point. There are specimens in the Museum of Comparative Zoology from 
Ponape, Caroline Islands, and Tongoa, New Hebrides. B^heKie-mer fishermen call this 
"red-fidi," as they do A. maurUiana. 

Actinopyga lecanora. 

MHOeria lecanora Jaeger. 1833. De Hoi., p. 18, pL ii, figs. 2, 2b.— Semper. 1868. Holothurien, pL zxx, fig. 7. 
Adinopyga lecanora Bronn. 1860. Das Thierreich, 1, pL xIt, explanation of figs. 10, 11.' 

This is the "stone-fish" of b6che-de-mer fishermen in Torres Strait and is common 
throughout the region. We found it several times at the Murray Islands, generally on 
the imder surface of large rock-fragments. The range of the species is from Mauritius to 
Tongatabu, north to the Riu Kiu Islands, south to the Great Barrier Reef. 

Actinopyga lubrica. 

MaOeria lutfrica Sluiter. 1804. Jena. Denkschr., 8, p. 104. 

This curious species is based on two specimens only 42 mm. long taken by Semon 
near Thursday Island. The calcareous particles (aborted tables only) are absolutely 
unique in the genus. The species has not been met with since first described. 

Actinopyga mauritiana. 

Holoihuria maurUiana Quoy and Gaimard. 1833. Voy. Astroiabef 4, p. 138. 

Adinopyga mawriHana Bell. 1887. Sci. Trans. Roy. Dublin Soc., (2), 5, p. 663, pi. xxxix, fig. 1.— Fisher. 1907. 
Proc. U. 8. Nat. Mus., Se, p. 648, pi. Ixvii, figs. l-ld. 

This species is easily confused in life with A. lecanora, and though the bfeche-de-mer 
fishermen call it ''red-fish," I think their line of division between red-fish and stone-fish 
would not coincide with the line between lecanora and mauritiana. At Mer, mauritiana 
seems to be less common than lecanora^ but Kent (1893) considers the latter rare on Queens- 
land shores and the former "abundant." Pearson (1914) considers mauritiana the com- 
monest member of the genus. It certainly has the most extensive geographical range — 
Mozambique to the Red Sea on the west, Hawaii, the Marquesas and the Paumotus on 
the east, the Riu Ejus on the north, and Fiji on the south. Fisher's account (1907) of the 
species as it occurs at Hawaii is very complete and satisfactory. 

^ The iisual quotation of "p. 403" for this combination of Adinopyga and lecanora is a mistake. Adinopyga is 
proposed as a substitute for MHUeria on p. 403, but it is not used in combination with lecanora until the figures of the 
latter appear on pi. xly, 
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Actinopyga miliaris. 

Holoihuria mtHaria Quoy and Oaimard. 1833. Voy. Astroldbe, 4, P- 137. 

Adinopyga nUUaria BelL 1887. Sci. Trans. Roy. Dublin Soc. (2), 5, p. 653, pL zl, fig. 1. 

This is the "black-fish'' of the b6che-de-mer fishennen, and was called by Kent (1893) 
Actinopyga polymorpha. He says it occurs on the reefs near low water-mark and is of high 
commercial value. It seems to be rare at Mer, as we found only a single specimen. That 
one is peculiar in having six anal teeth; the sixth, however, is smaller than the others 
and is quite near to one of them; there are only 5 longitudinal muscles, and there is no 
other evidence of any tendency to hexamerous symmetry. This specimen was found cling- 
ing to the underside of a rock-fragment on the reef-flat and when collected was almost 
globular, with a diameter of about 100 nam. The color seemed nearly black. When narco- 
tized with magnesium sulphate it relaxed and became more than 200 mm. long and about 60 
mm. wide in the middle. The color was then seen to be deep brown. The range of miliaris 
is from Mozambique and the Red Sea to the Riu Kiu, Caroline, and Tonga Islands. 

Actinopyga nobilis. 

Mmeria nobiHa Seknka. 1867. Zeit. f. w. ZooL, 17, p. 313, pi. xvii, fig0. 13-15. 
Actinopyga ncbUU Fisher. 1907. Proo. U. S. Nat. Mus., S2, p. 647. 

This is the "teat-fish" or ''mammy-fish" of the Torres Strait region and ranks second 
only to "prickly red" in the market. It ranges from Natal to the Red Sea on the African 
coast and thence to the Hawaiian and Fiji Islands. How far south it goes on the Australian 
coast is unknown. Kent (1893) gives a good photograph (pi. xxxiv, fig. 3) of a typical, 
somewhat contracted specimen, but as he overlooked the anal teeth, he called it by the 
appropriate but unnecessary name Holothuria mammifera. At Mer this species was rare, 
and it is probably so around all the inhabited islands, where its commercial value is a 
serious handicap in the struggle for existence. Pearson (1914) proposes to separate this 
species and parviUa from Actinopyga in a genus, Argiodia. As I am very much in doubt 
about the status of parvula, I prefer not to use Argiodia at present, but I think with nobilia 
as the type it will ultimately be a useful genus. Unfortunately, Pearson fails to designate 
any type and, still worse, does not include either nobilia Selenka or maculata Brandt in 
the genus as first diagnosed and published. But he does include as his first species (and 
apparently in each of his five subgenera he intends the first species named to be r^arded 
as the type) Argiodia maculata (Selenka). As there is no such holothurian, it is obvious 
(and is i^own in his next paper) that this is a slip of the pen for Argiodia maculata (Brandt), 
which is the equivalent of MuUeria nobilis Selenka, and I hereby designate this species as 
the tjrpe of Argiodia. The name Argiodia would seem to be a pure synonym of Microthele 
Brandt and will therefore have to give way to the latter, which is fortunately very appro- 
priate, at least to rujlbilis. 

Mitsukuri (1912), under the doubly erroneous name MvUeria maculata, gives with 
important figures a very good account of this species as he has studied it in the Riu Kiu 
Islands. It is 60 years since Bronn first pointed out that the name Mttlleria could not be 
used for a holothurian. No one (save Verrill in 1867) paid any attention to his clear state- 
ment and his new name, Actinopyga, until Bell in 1887 took up the name and rightly de- 
manded its use. Fisher (1907) and Pearson (1914) have followed him, but Sluiter (1894 
and 1901), Koehler and Vaney (1908), and Mitsukuri (1912) have persisted in this no longer 
excusable error. As for the specific name maculata, it has already been pointed out by 
other authors (Fisher, 1907, p. 664, for example) that Holothuria maculata Chamisso and 
Eysenhardt, 1821, preempted that name ; hence Brandt's Holoihuria maculata is a homonym 
^^ch is necessarily rejected and under article 36 of the International Code can not 
be revived. 
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Actinopyga parvula. 

MUtteria parmda Selenka. 1867. Zeit. f. w. ZooL, 17, p. 314, i^. zvii, figv. 17, 18. 

AcHnapvga parvula Venill. 1867. Trans. Ckmn. Acad., 1, pi. 2, p. 347.— Fisher. 1907. Proc U. S. Nat. 
Mu8., $2, p. 646, pi. Ixvii, figs. 2-2^. 

This species was originally described from specimens from Florida, the largest of 
which was 50 mm. long, but Lampert (1885) records without comment specimens from 
Eosseir on the Red Sea, the Seychelles, and Amboina. Th4el (1886) suggested its possible 
occurrence in the Pacific, referring to a specimen 30 mm. long, from Samoa, in the Stock- 
holm Museum. Bedford (1899) records specimens from Funafuti, and Fisher (1907) gives 
an excellent account of 13 specimens from Hawaii. There are specimens in the Museum 
of Comparative Zoology from the Tortugas, Florida, the Bahamas, Jamaica, Tobago, the 
Murray Islands, the Eermadec Islands (recorded by Benham, 1911), and Hawaii. 

One very notable feature of all known specimens is their small size and apparent 
immaturity. Another remarkable feature is the close resemblance to Holothuria captiva of 
the West Indies, and to H. difficUia of the Indo-Pacific region. It seems very probable 
that panrula is either the young of a large species, whose calcareous particles undergo an 
extraordinary change with growth, or that it is not phylogenetically an Actinopyga at all, 
but is a Holothuria which has attained calcareous teeth about the anus independently, 
and is most nearly related to H. captiva. Indeed, the resemblance to captiva is one of the 
things which most need investigation. This resemblance is specially emphasized by Ben- 
ham's (1911) observations on specimens from the Kermadecs, which seem to showregener^ 
ation of the posterior half of the body, taken in connection with Crozier's (1914, p. 8) 
observations on H. captiva at Bermuda. 

This species was not rare at Mer, specimens being foimd on both sides of the island. 
They occur clinging tightly to the under side of rock-fragments. When touched, they 
eject copious white Cuvier's organs. The color above is uniformly brown, and beneath is 
yellowish. Few exceed 30 to 40 mm. in length. In all these particulars, as well as in the 
calcareous particles of the body-wall, the resemblance to Holothuria captiva is very striking. 
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COMPOSITION AND ORIGIN OF THE ECHINODERM FAUNA OF THE 
TORRES STRAIT REGION AND QUEENSLAND. 

In view of oxir still relatively slight knowledge of the echinoderm fauna of 
Torres Strait, it would seem to be somewhat presumptuous to undertake its analysis 
critically in search of light on its origin, but the data which we now have are sur- 
prisingly suggestive and fully warrant an effort to understand and interpret them. 
In order to appreciate this rich and varied fauna, we must include in our survey 
the echinoderms known from the surrounding region. The entire area to be con- 
sidered may for convenience be divided quite naturally into the following areas. 

1. The coast of northern and western Australia, from Melville Bay on the east to Sharks Bay on 

the west. Unfortunately, nothing whatever is known of the echinoderms of the Gulf 
of Carpentaria. 

2. The island of Rotti and the southern coast of Timor, a region still very imperfectly known. 

The knowledge we have is due almost wholly to the splendid work of the Siboga. 

3. The Anifura Sea, the Aru Islands, and less naturally the Kei Islands. The Tenimber Islands are 

an important part of this area^ but unfortunately they were not visited by the Siboga and 
nothing is known of their marine fauna. 

4. The northern coast of New Guinea from Humboldt Bay eastward (and the southern coast as 

far west as the Fly River delta may be included, too, if one wishes, since its echinoderms 
are quite unknown); New Britain and its neighbors; the Solomon and Loyalty Islands, 
the New Hebrides, and New Caledonia — ^all that vast area which forms a sort of western 
limit to the southern half of the tropical Pacific Ocean. Practically nothing is known of the 
echinoderms of most of this r^on. 

5. Fiji and Samoa, typical tropical Pacific islands, whose echinoderms are still very imperfectly 

Imown, but which nevertheless may not be ignored in considering the Australian fauna. 

6. The Murray Islands and vicinity, including Erub (Damley Island) and even Warrior Reef 

still further west. This is the northern end of the Great Barrier Reef region. 

7. Thursday Island and vicinity, including Torres Strait proper, and extending from Albany Passage 

on the south to Mabuag (Jervis Island) on the north. The southern coast of New Guinea 
from the Fly River delta westward may be included here, but nothing whatever is known 
of its echinoderms. 

8. The coast of Queensland from Albany Passage southward, including the off-lying islands and reefs. 

9. The coast of Australia south of Queensland. 

It is of course quite unnecessary to take into account all the echinoderms 
known from each of these areas. Obviously a species known only from Fiji, or 
New Britain, or even Queensland or West Austridia, is of little or no direct value 
in studjring the Torres Strait fauna. In compiling the following list of species to 
be considered, it has seemed best therefore, in order that the list should not be too 
long, to exclude all species not occurring in the Torres Strait region which are 
known from only one place. Some species are included, however, which occur at 
only one place in the region under consideration, if they are known from the regions 
to the north or east. AU species of the Torres Strait region are included in the table, 
even when known from but a single specimen, as it seems desirable to consider 
them in contrasting the eastern and western halves of that region. It is also desir- 
able that this table should include all the known echinoderms of Torres Strait. 
It is not to be denied that the inclusion or rejection of species in the table is more 
or less arbitrary, but I have endeavored to include all species which would throw 
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THE ECHINODERMS OF TORRES STRAIT. 



TobuioM IaH of Bchinoderma of Torres Strait and Surrounding Aroa$.^ 



Name. 







s 



'So 



CrinoidM. 



ComateUa maoulata (P. H. C.) 

nigra (P. H. C.) 

stelligera (P. H. C.) 

Capillastor muliiradiata (L.) 

Comatula etheridcei A. H. C 

peotinata (L.) 

purpurea (J. MfUl.) 

rotalaria Lam'k. 

■olaris Lam'k 

Comaster belli (P. H. C.) 

multifida (J. MOU.) 

novsguinee (J. MtUl.) .... 

CcMnanthut alternans (P. H. C.) 

annulata (Bell) 

bennetti (J. Mtdl.) 

briareus (Bell) 

callipeplaH. L. C 

luteofusca H. L. C 

parvidrra (J. MQll.) 

•amoana A. H. C 

Bohlegelii P. H. C 

Zycometra elegans (Bell) 

miorodiBoufl (Bell) 

punoUta (A. H. C.) 

Heterometra orenulata (P. H. C.) 

deUcataH. L. C 

nematodon (Hartlaub) . 
Amphimetra discoidea (A. H. C.) . . . . 

jaquinoti (J. MOU.) 

Stephanometra oallipecha (H. L. C.) . 

indica (E. A. Smith) . 

monacaniha (Hartl.) . 

stypacantha H. L. C. . 

Lamprometra braohypeoha H. L. C. . 

gyges (Bell) 

protecta (Ltk.) 

OUgometra anisa H. L. C 

carpenteri (Bell) 

Oligometridee adeonn (Lam'k.) 

Colobometra perapinosa (P. H. C.) . . . 

Tropiometra afra (Hartlaub) 

Dorometra nana (Hartlaub) 



Agteroidea, 



Astropeoten granulatus M. A T. 

polyacanthufl M. A T. . 

sebra Sladen 

Arohaster angulatus M. A T 

typicus M. A T , 

Luidia forfidfera Sladen 

maculata M. A T 

Iconaster longimanus (MObius) . . . . 

Goniodiscaster coppingeri (Bell) ... 

pleyadella (Lam'k.) . 

Ogmaster capella (M. & T.) 

Stellaster inoei Gray 

princeps Sladen 

Anthenea tuberculosa Gray 
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1 The omiasion of color varietiea from Uiia litt rasulU in only 241 forms being recorded here from the Torres Strfttt region insteed 
of 246. the total number mentioned on p. tO. 
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Tabulated LM of Bckinoderms of Torre$ Strait and Swrounding Areas — oontinued. 



Name 




A$teroidea — oontinued. 



Oreaeter gracilis Ltk 

nodosus (L.) 

Culoita novsguineiB M. & T 
Atterope caiinifera (Lam'k.) 
Habroporina pulchella H. L. C. 

Fhwiia eiegans H. L. C 

milleporella (Lam'k.) 
moniliB Perrier 
Nardoa mollis de Loriol 

nov»oaledoni» (Perr.) 
IMMidforie (von Mart.) 

rosea H. L. C 

tuberoulata Gray 
Ferdina ooellata H. L. C. 
Linckia guildingii Gray 
l«vigata (L.) 
multifora (Lam'k.) 
Bunaster uniserialis H. L. C 
Leiaster spedosus von Mart, 
Ophidiaster granifer Ltk, 

lioderma H. L. C. 
squamous Fisher, 
Tamaria pusilla (M. & T.)^ 
tuberifera (Sladen) 
Haoelia helioosticha (Sladen) 
N^anthia brevis Perrier 
Asterina anomala H. L. C, 
burtonii Gray 
ezigua (Lam'k.) 

nudaH. L. C 

Eehinaster lusonicus (Gray) 
Mithrodia olavigera (Lam'k.) 
Acanthaster planci (L.) 
Metrodira subulata Gray 
Valvaster spinifera H. L. C. 
Retaster insignis Sladen 

Opkiuroidea, 
Euryale aspera Lam'k, 
Ophiacantha confusa Koeh 
discoidea Lym. 
Amphiura mierosoma H. L. C. 

septemq>inosa H. L. C 
Amphioonida dilatata (Koch.) 
Ophion^hthys octacantha H. L. C. 
Amphipholis squamata (Del. C^.) 
Amphiodia brocki (D5d.) 

mesopoma H. L. C. 
Amphiophis parvidsrpeus H. L. C. 

relictus (Koeh.) 
Ophiaotis deticata H. L. C. 
bemiteles H. L. C. 
luteomaculata H. L. C. 
modesta Brook 
savignyi M. A T. 
Ophiothriz belli DM. 

demeasa Lym, 
dyscrita H. L. C. 
gaUtesLtk. 



> I have ignored in this Ust, TamaHa futea (Bell's , 
aorlhwsstsni Australia. BsU's idsattfiestioas leave us badly 
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TabulaUd IM of BMnodenu of Tonu StraU and Swnromding iirtfot— oontmued. 



Name 



Ophiuroidea — continued. 

Ophiothriz hinuta M. & T 

iiodieos H. L. C 

lonffipeda Lam'k 

martend auatralia H. L. C. . . . 

melanogramma Bell 

melanoetiota Grube 

nereidina Lam'k. 

propinqua Lym 

punotolimbata v. Mart 

purpurea v. Mart 

rhabdota H. L. C 

Btelligera Liym 

striolata Grube 

trilineata Ltk 

virgata Lym 

OphicHnaaa oacaotica Lym 

cataphracta (Brook) 

obecura (Lin.) 

Ophiotheia danae Verr 

hadraH. L. C 

Ophiophthiriufl actmometne D5d 

OphionereiB dubia (M. & T.) 

porreeta Lym 

■emoni D5d 

Ophiocoma brevipea Peters 

var. vaiiegata E. A. 8 

erinaoeus M. A T 

parva H. L. C 

pioaM. &T 

achoenleinii M. & T 

soolopendrina Lam'k 

wendtiiM. &T 

Ophiomaatiz annuloea (Lam'k.) 

asperula Ltk. 

caiyophjrilata Ltk. 

corallioola H. L. C 

flacdda Lym 

Januaiia Lym 

mixta Ltk 

Ophiarthrum elegant Peters 

pictum(M.&T.) 

Ophiaraohna inorassata (Lam'k.) 

Peotinura arenosa Lym 

yoldii (Ltk.) 

Ophiopesella spinosa (Ljn.) 

Ophiochaama steUatum (Ljn.) 

Ophiarachnella gorgonia (M. & T.) 

infemalis (M. & T.) 

megaloplaz (Bell) 

septemspinosa (M. & T.) . 

Ophiura kinbergi (Ljn.) 

Ophiolepis cineta M. & T 

superba H. L. C 

Ophioplocus imbricatus (M. AT.) 

Echinoidea, 

Euddaris metularia (Lam'k.) 

PrionocidariB bispinoea (Lam'k.) 

vertidllata (Lam'k.) 

Phyllacanthus imperialis (Lam'k.) 

Centreohinus savignsd (Mich.) 
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To&ttla^ed Lid of Bckinoderms of Tcrre$ SiraU and SwrroundinQ Areaa — continued. 



Name 



I 



III 



I 

4 



1 



Bchinoidea — continued . 



Centreohinus letoflus (Leeke.) 

Ediinothrix oalamarie (Pal.) 

diadema (L.) 

Aatropysa radiata (Leske) 

Stomopneuatea variolaria (Lam'k.) 

Lyteohinua vemiculatus (Ltk.) 

Nudechinua damleyenaia (Wooda) 

Toxopneuatea pileolua (La^'k.) 

Tripneuatea gratilla (L.) 

TenmopleuniB toreumatioua (Leake) 

Salmada belli DOd 

duaaumieri Ag. A Dea 

aphaeroidea (L.) 

▼irgulata Ag. A Dea 

virgulata alexandri Bell 

Temnotrema bothryoidea (Ag.) 

aculpta A. Ag 

Meepilia globulua (L.) 

Eohinoatrephua molare (Bl.) 

Paraaalenia gratioaa A. Ag 

Eohinometra mathaei (BL) 

oblonga(Bl.) 

Heterooentrotua mammiUatua (L.) 

trigonariua (Lam'k.) 

Clypeaater humilia (Leake) 

Araohnoidea plaeenta (L.) 

Tiftganum depreaaum Agaaa. 

laganum (Leake) 

PsronaUa leaueuri (Agaaa.) 

orbioularia (Leake) 

Fibularia volva Agaaa. A Dea 

Eohinoos^amua criapua Maa 

Eohinodiaoua tenuiaaimua (Agaaa. A Dea.) . 

Echinoneua oyoloatomua Leake 

Oligopodia epigonua (yon Biart.) 

Schiaaater lacunoaua (L.) 

Briaaopiia luaonica (Gray) 

MataUa apatagua (L.) 

atemalia (Lam'k.) 

Briaana lateoaiinatua (Leake) 

Blaretia ovaU (Leake) 

Braynia auatralaaitt (Leach.) 

Lovenia ekmgata (Gray) 

aabcavinata (Gray) 

Eohinooardium oordatum (Peon.) 

Hotaihurundea, 

Euapta god&Bxoyi (Semper) 

Ophaodeaoma glabra (Semper) 

griaea (Semper) 

aerpentina (J. MuU.) 

Pblypleetana keferateinii (Sel.) 

8yikiH;»ta maeulata (Ch, A &ya.) 

Qyni^tala indiviaa (Semper) 

nigra (Semper) 

reeta (Semper) 

reticulata (Semper) 

LapUMyn^ta latipatina H. L. C 

oOplas (▼. Mar.) 

Ftotankyra dmilia (Semper) 

yairiUi (ThM) 
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HolothuHo i de a — oontinued, 

Chiridota rigida 8«mper 

PoJyoheira rulMoena (Br.) 

Troohodota maculata H. L. C 

Cuoumaria semperi Bell 

Thyone boooalls Stimpton 

mirabilis Ludwig 

okeoiBdl 

papuenaia Th6el 

aaodUua (Sel.) 

PhyllophoruB proteuf Bell 

•ohmeltui (Ludw.) 

Ptteudooaoumia aoiculus (Semper) 

africanus (Semper) 

eiusntiehufl H. L. C 

Aotinoououmia <<jffiH Mi Bell 

tsrpicui Ludwig 

Pentaote ohallengeri (Th6el) 

ououmia (Semper) 

doUolum (Pallas) 

trimorpha H. L. C 

tuberouloM (Q. A O.) 

Labidodemas semperianum Sel 

Holothuria altunensifl H. L. C 

arenioola Semper 

arguB ( Jaegw) 

atra Jaeger 

aziologa H. L. C 

einerasoeDfl (Br.) 

coluber Semper 

eumulufl H. L. C 

difficilig Semper 

edulis Lenon 

fusoodnerea Jaeger 

graeffei Semper 

hypamma H. L. C 

immobills Semper 

impatient (Forsk&l) 

leuoospilota (Br.) 

marmorata (Jaeger) 

modesta Ludw 

monocaria Le eeon 

pardaliaSeL 

pervioaz Sel 

remoUeecena Lampert 

rugoea Ludwig 

•eabra Jaeger 

■ubverta H. L. C 

tenuiBsima Semper 

▼itienflia Semper 

Stiohopua ohloronotua Br , 

horrena Sel 

Tariegatua Semper 

Tlielenota ananaa ( Jaegw) 

anaz H. L. C 

Aetinopyga eohinitea ( Jaegw) 

lecanora (Jaegw) 

hibrioa (Sluiter) 

mauritiana (Q. A O.) 

miliaria (Q. A O.) 

nobiHa (Sel.) 

parvuia (SeL) 
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light on the problems under consideration, and at the same tune to avoid including 
those non-Australian forms which would be of no service. After careful sifting, 
I find 290 species, one subspecies (in Salmacis) and one variety (in Ophiocoma) 
which must be taken into account in analyzing the Torres Strait fauna. Of these, 
239 species, the 1 subspecies and the 1 variety make up that fauna, while the remain- 
ing 51 occur only on the coast of Queensland (17) or only to the west, north, or 
east of Torres Strait (33). It may be stated at once that probably many and per- 
haps all of the 17 Queensland species will be found ultimately in the Torres Strait 
region, and the same may be true of many of the 33 other species. Their apparent 
absence is due very probably to our imperfect knowledge. 

THE QUESTION OF A SOUTHERN ELEMENT. 

On examining this list, one is at once struck with the paucity of southern forms. 
There are surprisingly few species found in the Torres Strait region which occur 
south of Queensland, and nearly all of these are obviously tropical forms which 
have extended their range to Port Jackson. There are 9 species (Asterina exigvja^ 
Amphiodia mesopoma^ Ophiactis ItUeomaciLlatay Ophiothela hadra^ Pectinura arenosaj 
Laganum laganum, Thyone huccalisy Thyone okeniy Pentacta doliolum) which admit 
of a different interpretation but examination of their ranges gives little support 
to the view that they represent a southern fauna. Not one of the eight genera is 
characteristically Australian, nor is there one confined to the southern hemisphere. 
The holothurian Pentacta doliolum was originally described from the Cape of Good 
Hope, but it is recorded from a number of East Indian stations, and apparently 
occurs all around Australia. It must be granted, however, that its specific charac- 
ters are not well worked out and the various records are not of uniform reliability. 
The other holothurians, the two Thyones, are known only from the eastern coast 
of Australia and might be considered southern species which have extended their 
range to Torres Strait, but as more than half the known species of Thyone occur 
north of the equator and the nearest relative of these forms is an East Indian species 
(8acellu8)y that would seem to be an unnatural explanation of their distribution. 
The occurrence of Laganum laganum as far south as Tasmania is remarkable, but 
it is a common species in the East Indian region and is in no real sense a southern 
form. The brittle-star Pectinura arenosa was originally taken in Bass Strait, but 
seems to have a distribution corresponding to that of Laganum laganum^ and the genus 
is certainly not a southern one. The other three brittle-stars in the list are too 
little known to use as the basis of any argument, but in view of the fact that both 
Ophiactis and Amphiodia are common tropical genera, it is difficult to believe that 
these species are indicative of a southern element in the Torres Strait fauna or on 
the Queensland coast. The sea-star Asterina exigua has a distribution which quite 
warrants the belief that it represents a southern fauna, but unfortunately for this 
view, the genus is essentially a tropical one, and since exigua is recorded from Java, 
the Moluccas, and the Philippines, it is not at all necessary to consider it a southern 
form. This absence of a southern or even a characteristically Australian element 
in the Queensland and Torres Strait fauna is somewhat disconcerting, for it brings 
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out the fact that the echinoderms give no support to the theory of Neumayr that 
m Jurassic times and subsequently there existed a **Gulf of Queensland/' which, 
as Hedley (1909) has expressed it, "offered a refuge to old forms of life/' Of 
course, the absence of evidence in a single group does not count heavily against 
positive evidence given by other groups, but it is certainly noteworthy that the 
echinoderm fauna of Queensland does not even suggest the former existence of a 
"Gulf of Queensland." 

THE EASTERN AND WESTERN ELEMENTS. 

In contrast to this negative evidence regarding the "Gulf of Queensland," 
there is positive evidence of a striking sort that the fauna of the eastern coast of 
Australia is made up from two distinct elements, and much light is thrown upon these 
and their relative importance by a critical study of the Torres Strait fauna. Exami- 
nation of the tabulated list given above shows that there is a considerable number 
of species which are of little or no value for such a study. First of all are the species 
which are known from only a single locality, often from only one or a few specimens. 
There are 44 of these, shown in list 1. 



Comanthus oallipei^. 
Heterometra deUcata. 
StephaQ<Miietra callipeoha. 

stypaoantha. 
Oligometra anisa. 
SteDaster piinoeps.* 
Habroporina pulchella. 
Fromia elegans. 
Nardoa rosea. 
Ferdina ooellata. 
Bunaster uniaerialis. 
Ophidiaster lioderma. 
Tamaria tuberifera.* 
Aaterina anomala. 
nuda. 



List 1. — Specie$ cf very resbrided range, 

Valvaaterias spinifera. 
Amphiura microsoma. 

septemspinosa. 
Ophionephthys octacantha. 
Amphiodia brocki.* 
Amphioplus parviolypeuB. 
Ophiactis deUcata. 
Ophiactis hemiteles. 
Ophiothiiz belli.* 

dyscrita. 

liodisca. 

riiabdota. 
Ophiomaza cataphracta.* 
OphiophthiriuB actinometrs.* 
Ophiocoma parva. 



Ophiomastiz oorallioola. 

janualifl. 
Leptosynapta latipatina. 
Protankyra venillL* 
Troohodota maculata. 
Thyone papuenas.* 
Paeudocucumis eurystichiis. 
Pentacta tiimorpha. 
Holothuria altimenais. 

axiologa. 

cumulus. 

Bubverto. 
Thelenota anax. 
Actinopyga lubrica.* 



The nine species indicated by an asterisk were taken by the Challenger ^ the 
Alerty Dr. Semon, or some other collector prior to 1913. The remainder are all 
known only from Mer, except Heterometra delicata, Ophionephthys octacantha, Amph- 
ixyplus parviclypevSy and Leptosynapta latipatina, which we collected only in the 
Thursday Ishmd region. 

Another group which is of little use in the present study is made up of those 
species which have such a wide distribution that their occurrence is to be expected 
almost anywhere in the central part of the Indo-Pacific region. A few species have 
an even wider distribution and are tropicopolitan or even cosmopolitan. This 
group contains 38 species, which appear in list 2. 

In list 2, species occurring at the Murray Islands are indicated by an asterisk, 
while those which are not known from any part of the Torres Strait region 
or Australian coast are indicated by a dagger. It will be noted at once that every 
species on the list comes under one or the other head. In other words, not a 
single member of this group of widespread species occurs anjrwhere on the main- 
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land coast of Australia or in the Thursday Island region unless it also occurs at the 
Murray Islands. The significance of this fact will be referred to subsequently, in 
connection with the interpretation of all the data. 



ComanthuB annulata.* 
parvicirra.* 
Lamprometra protecta.t 
Fromia moiiili8.t 
Tinckia multifora.t 
Tamaria puBflla.t 
E^chinaster hisonicus.* 
Mithrodia clavigera.t 
Amphipholis squamata.* 
Ophiactis savignja.* 
Ophiothrix longipeda.* 
purpurea.t 
Euddaris metularia.t 



List 2.— iSpecies of very wide range. 

ToxopneuBtes pUeoliuuf 
Mespilia globulu8.t 
Echinometra mathsi.* 
HeterooentrotuB trigonariu8.t 
EchinoneuB cydostomua.* 
Oligopodia epigonu8.t 
Metalia 8patagu8.t 
BrisBopBis lusonica.t 
Lovenia 8uboariiiata.t 
Opheodefloma 8erpentina.t 
Synaptula retieulata.t 
Leptoqmapta odplax.t 
Polydieira n]fe8oeii8.t 



Holothuria atra.* 

cinera8oen8.t 
diffioilw.t 
gneffel.t 
impatiens.* 
leuoospilota.* 
monocaria.* 
pardalis.* 
teniiiflBiina.t 
vitien8i8.t 
Stichopus diloronotuB.* 
Actinopyga mauritiana.* 



Still a third group, whose value in distributional study is small, is made up of 
species which are known from more than one place, generally from two or more 
widely separated areas, but which are of such rarity or of such indefinite and uncer- 
tain range that we lack the data for determining even their approximate distribu- 
tion. A few species are also included here which have an extended range outside 
the area under discussion, but are only known from a single isolated record within 
it. Altogether there seem to be 29 species which must be placed here. (See list 3.) 



Heterometra nematodon. 
Colobometra perapinosa. 
Afltioped^n granulatua. 
Ardiaster angulatus. 
Goniodiscaster ooppingeri. 
pleyadella. 
lindda guildingii 
Betaater insignia. 
Amfrfiiodia meaopoma.* 
Amphiophia relictua. 



List 3.^Speeie$ af imperfecUy known 

Ophiactis luteomaoulata.* 

modesta. 
Ophiomasa obscura. 
C^hionereis dubia. 
Ophioooma wendtiL 
Ophiaradmella megaloplaz. 
Prionoddaris veitidllata. 
Clypeaster humilis. 
Ediinocyamus crispUB. 
Synaptida indivisa. 



range. 



Synaptula nigra. 
F^tankyra dmilis. 
Cucumaria semperL 
Pentacta chaHengerL 

cucumis. 
Aetinocucumis diflfjdlis. 
Holothuria hypamma. 

remolleeoens 
Actinop3rga parvula. 



This is really a very heterogeneous list. Only 6 occurred at Mer, and of the 
other 24 1 have seen but 3 in life. Several of the species are of doubtful authenticity, 
and some of the records are based on young or imperfect specimens, the identifica- 
tion of which is open to doubt. All in all, this list is the least useful or significant 
of any of those into which the tabulated list is subdivided. The two species 
marked with an asterisk are among the forms mentioned as having a possible 
southern affiliation. 

There remain, then, 181 forms concerning the range of which we have sufficient 
knowledge to justify us in undertaking to group them according to their distribu- 
tion. Of these, about one-third appear to occur along the whole northern coast 
of Australia, or at any rate are known from the eastern coast of northern Queensland 
as well as from the coast of northern West Australia. There is a possibility that the 
Gulf of Carpentaria is really ^'an impassable gulf'' and that no species of echino- 
derm ranges along the entire northern coast of the continent with even approximate 
continuity; but since there is no good reason for believing this to be the case, I 
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have included in the following list all species known from both the eastern and 
western coasts of tropical Australia which have not already been given in lists 
1 to 3. There are 64 such forms shown in list 4. 



Li0T 4,^Specie9 cf Tropical AutlttaUan rang^ 



Capillaster moltinuliata. 
Comatula pectinata.* 

purpurea.* 

rotalaria. 

Solaris.* 
Comaster belli. 

multifida. 

novsBguinesB. 
Comanthus briareus. 
Zygometra elegans. 

microdisca. 
punctata. 
Heterometra orenulata. 
Amphimetra discoidea. 
Jaquinoti. 
Stephanometra indica. 
Lamprometra gyges.* 
Oligometra oarpenterL 
Oligometrides adeonn. 
Tropiometra afra.* 
Astropeoten lebra.* 
Archastbr typicus. 



Luldia maculata. 
loonaster longimaiius. 
Stellaster inoei. 
Anthenea tuberculosa. 
Oreaster gracilis. 

nodosus.* 
Haoelia helicosticha. 
Nepanthia brevis. 
Metrodira subulata. 
Ophiothrix galates. 

hirsuta.* 

martensi austraUs.* 

melanogramma. 

melanosticta. 

punctolimbata. 

stelligera.* 

striolata. 
Ophiomasa cacaotioa.* 
Ophiothela dans. 
Peotinura yoldii. 
Ophiaracfanella infemalis.* 



Ophiolepis superba.* 
Prionocidaris bispinosa. 
Nudechinus damleyensis.* 
Tripneustes gratilla.* 
Salmads sphsroides. 

virgulata alezandrL 
Temnotrema bothryoides. 
Breynia australasis. 
Ecluuiooardium oordatum. 
Synapta recta. 
Tliyone mirabilis. 
saoelluB. 
Pseudocucumis africanus.* 
Actinocucumis typicus. 
Pentacta doliolum. 

tuberculosa. 
Holothuria fusoodnerea.* 
Holothuria modesta.* 
Stichopus variegatus.* 
Actinopyga echinites. 
miliaris.* 



The forms occurring in the Murray Islands area are indicated in the above 
list by asterisks; and it is surprising to find that there are only 20 of these. More- 
over, only half a dozen of the 20 are at all conmion at Mer, and 4 we did not meet 
with there at all. It is perhaps of some significance that only 5 of the 20 species 
occur at Fiji of Samoa. Only 8 of the 20 are known from the eastern end of New 
Guinea or the islands east and north thereof. It seems reasonable, therefore, to 
suppose that most of these 20 species in question have reached the Murray Islands 
region from the west through Torres Strait and are comparatively recent arrivals 
there. This conclusion is less likely to be true, however, for the most widely dis- 
tributed species, such as Tripneustes gratiUa. 

Somewhat larger than the Australian group of species which is so poorly 
represented at Mer is what may be called the Barrier Reef group, which forms 
about half of the Murray Islands fauna and extends southward along the coast 
of Queensland, often to Port Curtis and occasionally to New South Wales. This 
group contains 73 species, as shown in list 5. 

Examination of this list reveals a very noteworthy fact, namely, that whereas 
70 of the 73 species are known to occur in the East Indian region, not one is known 
from the vicinity of Thursday Island and only 7 are found either at the Am or Kei 
Islands or in the Arafura Sea. Moreover, 40 of the forms listed have been recorded 
from the eastern New Guinea-New Caledonia area and 61 from the islands of the 
tropical Pacific west of latitude 160"^ E. There is no doubt that imperfect explora- 
tion of the New Guinea-New Caledonia area is the reason why fewer of the species 
are known there than from the islands further east. There are 4 species among the 
73 which we did not find at Mer, but it is quite likely they occur there; they are 
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indicated in the list by asterisks. All are wide-ranging East Indian and Pacific 
species and are not in any particular (except apparent absence from the Murray 
Island region) separable from the other 69 species. 



Comatella maculata. 
stelligera. 

Comanthus altemans. 
burnetii.* 
luteofuaoa. 



sohlegeliL 
8tq>hanometra monacantha. 
Lamprometra brachypeoha. 
Doromeira nana. 
Asiropecten polyaoanthiuu* 
Culcita noviBguine». 
Asterope carinifera. 
Fromia milleporella. 
Nardoa molliis. 

novsDcaledoni». 

pauciforis. 
Tinckia Itevigata. 
Leiaster speciosus. 
Ophidiaster granif er. 

squameus. 
Asterina biirtonii. 

ezigua. 
Acanthaster plancL 
Ophiacantha confusa. 



LiBT 5.Speeie$ of the Barrier Rerf Area. 

Ophiacantha diaooidea. 
Ophiothrix demessa. 
propinqua. 
trilineata. 
Ophiothrix virgata. 
Ophionereis porrecta. 
Ophioooma brevipes 

var. yariegata. 
erinaoeua. 
pica. 

BchcenleiniL 
scolopendrina. 
Ophiomastix annulosa. 
asperula. 
caiyophyllata. 
flaccida. 
mixta. 
Ophiarthrum pictum. 
Ophiarachna incraasata. 
Ophiarachnella gorgonia. 

septemspinosa. 
Ophioplocus imbricatus. 
Phyllacanthua imperialis. 
Centrechiniis savignjri. 



Echinothrix calamaria. 
Echinothrix diadema. 
Stomopneuates variolaria. 
Echinoetrephua molare. 
Paraaalenia gratiosa. 
HeterooentrotUs mamillatus. 
Metalia steimalis.* 
Brissua latecarinatuB. 
Mar^tia ovata.* 
Polsrplectana kefenteinii. 
Synapta maculata. 
Chiridota rigida. 
Phyllophorua schmeltiiL 
Pdeudocucumis acioulua. 
Labidodemas semperianum. 
Holothuria arenioola. 

aiigua. 

edulia. 

immobilis. 

marmorata. 

pervioax. 

rugooa. 
Thelenota ananaa. 
Actinopyga nobilia. 



Since this Barrier Reef group is so wholly absent from the Thursday Island 
region, the question naturally arises whether there is a group of East Indian species 
occurring in that region and absent (as a rule) from Mer. List 6, of 33 forms, 
shows that there is such a Thursday Island group, and its composition is of 
considerable interest. 

List ^.Species cf the Tkwreday Jeland Area. 



Comatella nigra.* 
Luidia f orficif era. 
Ogmaater capella. 
Euryale aq)era. 
Amphiocnida dilatata.* 
Ophiothrix nereidina.* 
Ophionereis semoni. 
Pectinura arenoea. 
Ophiochaama atellatum. 
Ophiura kinbergi.* 
C^hiolepia dncta.* 



Centrechinua aetosua.* 
Aatropyga radiata. 
Lytechinua verruculatua. 
Tenmopleurua toreumatioua. 
Salmacis belli 

dusaumieri. 

▼irgulata. 
Temnotrema sculpta.* 
Araohnoidea placenta. 
T<aganum depreeaum. 

laganum. 



Peronella leaueurL 

ori)ioulari8. 
Fibularia volva. 
Echinodiacua tenuiaaimua. 
Schizaster laounosus. 
Lovenia elongata. 
Opheodeeoma g^ra. 
griaea.* 
Holothuria coluber.* 

scabra. 
Actinopyga lecanora.* 



This group is not so sharply defined as is the Barrier Reef group, and it includes 
a number of species which mi^t perhaps with equal justice go in one of the other 
lists. There are 10 species that occur at Mer (indicated by asterisks), but like the 
Murray Island species in list 4 they seem to have reached that region from the 
west, not from the east. It is true that Ophiolepis cincta and Centrechinua aetosus 
occur in the Pacific, but neither is known from the New Guinea-New Caledonia 
region, while they do occur in the region northwest from Torres Strait. There are 
10 species in list 6 which are not yet actually known from the Thursday Island 
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region (5 of these are among the 10 occurring at Mer), but as all of these 10 occur 
on each side of the region and do not occur in the Pacific^ there is little reason to 
•doubt their occurrence in the strait. Only 6 species in this list occur in the New 
Guinea-New Caledonia region, and only 7 occur in the Pacific further to the east, 
and none of these widespread forms occur at Mer, except the Ophiolepis and Cen- 
trechimis already mentioned and Actinopyga lecanora. On the other hand, 30 of the 
33 forms here listed are East Indian species, and 25 of them extend their range 
southward along the eastern coast of Australia, often to southern Queensland 
and in a few cases to Victoria (Ophiura kinbergi) and Tasmania (Ldganum Uxganum). 
It seems indisputable, therefore, that this Thursday Island group has had a different 
history from the larger Barrier Reef group already discussed. 

There still remain eleven echinoderms whose distribution is such that it has 
seemed better not to include them in the foregoing lists. First there are three 
holothurians (Thyone buccalis and T. okeni^ PhyUophorus proteus) and a little brittle- 
star {Ophiothela hadra) which are known from only a few specimens, taken at 
widely separated stations along the coast of eastern Australia. The holothurians 
are very possible endemic species of the Queensland coast. The brittle-star is a 
member of a difficult genus, and its specific identity is in need of elucidation. 
Perhaps these four species might well have been included in list 3. A second group, 
composed of three species {Comatvla etheridgei, Nardoa ttiberculatay Echinometra 
ohlonga) occurs on the coast of northwestern Australia and northward to the Am 
Islands or further, but not in the Torres Strait region. The comatulid, however, 
may be only the young of C. rotalaria; the sea-star is a species easily liable to 
misidentification, and the sea-urchin is of the same sort. Hence the trio may well 
be ignored until more is definitely known about their occurrence on the northern 
coast of Australia. Finally, the four remaining species, two brittle-stars (Ophi- 
arthrum elegans, OphiopezeUa spinosa) and two holothurians {Euapta godeffrayi, 
StichopiLS horrens), are peculiar in that all occur in the tropical Pacific, also at Mer, 
and in the Thursday Island region, but not any further to the west. Apparently 
these four species belong to the Barrier Reef fauna, but they have pushed their 
way into Torres Strait from the east. 

The grouping of our 292 echinoderms in the above lists brings out clearly the 
fact that the littoral fauna of tropical Queensland is composed of two very distinct 
elements, the larger of which has come in from the east, the smaller from the north- 
west through Torres Strait. If we turn once more to Hedley's (1910) discussion 
of the **Gulf of Queensland'' and the subsequent opening of Torres Strait, we find 
it suggested that when ** continued subsidence to the east at last burst through the 
Melanesian plateau, a flood of active competitors must have swept in from the 
open Pacific. This reached the Queensland coast either by creeping along the land 
round the Papuan Gulf or by direct, usually larval, transit across the Coral Sea. 
With the opening of Torres Strait and the consequent outgoing current, the Queens- 
land fauna was spread along North Australia to the Moluccas.'' Three hypotheses 
are involved in these sentences, probably suggested, or at any rate supported, by 
Hedley's splendid studies on Australian Mollusca: (1) That there was an early 
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Queensland littoral fauna with a characteristic facies; (2) that the influx of Pacific 
forms from the east reached and came into competition with this early fauna; and 
(3) that the opening of Torres Strait led to a movement of this Queensland fauna 
northward and westward to the Moluccas and West Australia. 

THE GULP OF QUEENSLAND HYPOTHESIS, 
As regards the first of these hypotheses, we have already seen (p. 198) that the 
echinoderms offer no evidence in support of it. There is a very distinct Australian 
echinoderm fauna, but it occurs primarily on the southeastern and southern coasts 
of the continent, and the further north one goes on the Queensland coast the less 
it is to be found. Apparently none of it reaches the Torres Strait region, nor is 
there any reason to believe it ever extended any further north than it does to-day. 
If, therefore, a Jurassic Gulf of Queensland existed, it is evident that it had a very 
scanty echinoderm fauna, if any. Even the great gulf (now the Coral Sea) postu- 
lated by Hedley as existing at the close of the Mesozoic seems to have lacked echino- 
derms. If this conclusion is erroneous, they were apparently overwhelmed by the 
influx from the Pacific, when the ridge of which the Solomons are the remains was 
finally broken through, for that the hypothesis of this influx is supported by the 
present study of Torres Strait echinoderms admits of little doubt. 

THE PACIFIC INFLUX HYPOTHESIS. 

Of course the influx of Pacific echinoderms was not a sudden inrush following 
a catastrophic alteration of the Solomons ridge. On the contrary, it was evidently 
a slow introduction of species abundant in the East Indies and western Pacific, 
which gradually extended their range southwestward into the slowly deepening 
bajns and channels which have finally separated the islands of the Solomon and 
Bismarck Archipelagoes. We have as yet no clue as to just where the first con- 
nection between the Pacific and the Coral Sea of to-day was located, but there seems 
little doubt that it was between the Solomons and the New Hebrides. Along its 
northwestern coast the ancestors of the present echinoderm fauna of the Queensland 
coast pushed their way. Among these early immigrants were comatulids of the 
genera ComateUa and Comattday sea-stars of the genera Astropecten and Asterina, 
brittlcHStars of the genera Ophiactis, Ophiothrix^ and Pectinura^ sea-urchins of the 
genera PhyUacarUhtis, Tripneristes, BrissiLS, and Maretiaj and holothurians of the 
genera Leptoaynapta and Thyone. All these genera have reached New South Wales 
and all are characteristic of the western Pacific. In some cases endemic species 
have developed on the Australian coast, but in others the forms from even as far 
south as New South Wales are not yet to be distinguished from those of the Pacific. 

The great group of echinoderms given above in list 5 and designated ^Hhe 
Barrier Reef group,'' are the present representatives of the element in the Queens- 
land fauna originating with the Pacific influx. A detailed study of that group is 
fully warranted by some of the really important facts which it reveals. 

The 10 comatulids represent 5 genera, all of which range from the western 
Indian Ocean to the western Pacific, with their center in the East Indian region. 
All except Comantims altemans are known from New Britain, New Caledonia, or 
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the Loyalty Islands, or from the Pacific Islands farther east, while 5 are not known 
from the region west and northwest of Torres Strait. It is quite possible that 
aUemans does not belong in this Barrier Reef group, since it is not yet known 
from the western Pacific, but I have ventured to put it here because of its absence 
from Australia, except at Port MoUe and Mer, and its occurrence at Mer only 
in relatively deep water (18 fathoms) outside the reef. 

The 14 seaHstars represent 10 genera, all of which are widespread in the Indo- 
Pacific region. Of these, however, Astropecten alone has been taken in the western 
half of the Torres Strait region. Cvlcita and Nardoa are recorded from north- 
western Australia, but it seems very probable that they reached that region with 
the retreating southern coast of the Banda Sea, past Timor, where Asterope also 
occurs. It is particularly noteworthy that half of the 10 genera belong to the 
Ophidiasteridse, and all of these are common at the Fiji-Tonga-Samoan group of 
islands. 9 of these 14 sea-stars are not known from west of the Murray Island 
region, unless it be north of Timor, or in the western part of the Indian Ocean. 
The most striking evidence afforded by the seanstars, however, in support of the 
Pacific origin of the Barrier Reef group of echinoderms is offered by NardoGy which 
is a very characteristic New Caledonian genus. At Mer, 4 well-marked species 
(one endemic) occur, and 2 of these are found at Green Island far down on the coast 
of Queensland, but the genus is quite unknown in the western half of the Torres 
Strait region, in the Arafura Sea, or at the Aru Islands. Of course, it is not at all 
imlikely that one or more species will be found somewhere in this extensive area, 
but such a discovery would not invalidate at all the claim that Nardoa has reached 
the Barrier Reef region directly from the Pacific and not from the west. The genus 
Ophidiaster clearly has a similar history, for while 3 species (one endemic) are 
found at Mer, and one of these is found at Green Island, none is known from else- 
where on the Australian coast, from the Arafura Sea, or the Aru Islands. On the 
other hand, one of the Murray Island Ophidiasters was originally described from 
Tonga and another from the Hawaiian Islands. 

The 23 brittle-stars represent but 9 genera, and 4 of these are tropicopolitan 
or more or less cosmopolitan. Nevertheless, there is strong evidence that most, 
if not all, of these 23 species reached the Torres Strait region from the east. The 
Ophiacanthas are too little known and too liable to misidentification to be of any 
importance, but the 4 species of Ophiothriz are characteristically Pacific forms 
and while they occur in the East Indies and even as far west as the African coast, 
they are quite imknown in the Thiunsday Island region, Arafura Sea, and Aru 
Islands. They are not yet known from the Queensland coast, and if they prove to 
be consistently absent there, which is hardly probable, they must be regarded as 
among the later arrivals from the Pacific. The occurrence of Ophionereis porrecUiy 
a brittle-star common at the Hawaiian Islands and elsewhere in the Pacific, on the 
reef-flat at Mer, contrasts markedly with its absence from the Thursday Island 
region, the Arafura Sea, and the Aru Islands, where Ophionereis semoni is a charac- 
teristic form. The distribution of OphiarachneUa septemspinosa is similar to that 
of Ophionereis porrecta. But the family Ophiocomidae supplies the strongest 
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evidence offered by brittle-stars in support of the eastern origin of the Barrier 
Reef group. While 16 species and one well-marked variety of ophiocomids occur at 
Mer, and 12 of these are known from farther east (3 are at present apparently 
endemic), only a single species (Ophiarihrum elegans) is known from the Thursday 
Island area, only one (Ophiocoma pica) from the Kei Islands, and only 3 (Ophiocoma 
hrevipes, scolopendrinay and wendtii) from northwestern Australia. In view of the 
abundance of these brittle-stars at the Murray Islands, their large size, conspicuous 
appearance, and active habits, it is incredible that their apparent absence from the 
Thursday Island region is due to superficial collecting there. Five forms were 
found at Green Island, and at least one other is known from the Queensland coast, 
but we are still very much in the dark as to how far southward along the Barrier 
Reef these fine ophiurans have extended their range. The occurrence of Ophiar- 
thrum elegans in the Thursday Island region can easily be accounted for as a local 
westward extension of range from the Barrier Reef, and its absence from the Ara- 
fura Sea and the adjoining regions northward and westward confirms this view. 
The occurrence of Ophiocoma pica at the Kei Islands and along the coast of Timor, 
considered in the light of its absence from the Am Islands and Arafura Sea, is 
unquestionably due to a southern movement from the East Indies. In the case of 
0. scolopendrina and wendtii, such a movement has continued across the Sahul 
Bank to northwestern Australia. 

Most of the 11 echini included in the Barrier Reef group occur to the west of 
Torres Strait, and hence do not offer very satisfactory evidence concerning their 
origin. Of the others, EchinostrephiLS is so secretive a form that its apparent 
absence from any area may easily be due only to its having been overlooked. Stoma- 
pnetistes is also secretive, but its large size makes it much less likely to be overlooked, 
and its entire absence from the region west of the Murray Islands, taken in connec- 
tion with its occurrence at Samoa and on the Queensland coast, indicates its Pacific 
origin. The three spatangoids, Metalia, BrissiiSy and Maretia, have a distribution 
like that of StomopneusteSy although Brissus alone was met with at Mer. Both 
BrisstAS and Maretia extend their range as far as Port Jackson, which would suggest 
that they were among the first echinoderms to reach the Australian coast i^ter 
the connection with the Pacific was established. 

There are 16 holothurians in the Barrier Reef group, and each (excepting half 
a dozen species of Holothuria) represents a different genus, but 8 species occur 
west of Torres Strait, and hence their place of origin is not indisputable. The other 
7 occur in the East Indies, but 6 of them are common in the Pacific. A typical 
example of the group is Polyplectana kefersteiniiy which occurs at Hawaii as well 
as at many of the more western islands. Apparently none of the holothurians 
from the Pacific influx has yet reached Port Jackson, and only 6 are listed from the 
Queensland coast. But Leptosynapta dolabrifera, the endemic species of south- 
eastern Australia, is undoubtedly the descendant of a leptosjmaptid which was 
an early arrival from the Pacific. 

We find, then, that in what is here called the Barrier Reef group of echino- 
derms, there are at least 40 species, more than half the group, whose distribution 
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in the Torres Strait region and along the Queensland coast, so far as known, necessi- 
tates the belief that they have come directly from the Pacific past what is now the 
eastern end of New Guinea. 

In the light of this very convincing evidence, it is possible to find confirmatory 
data in some of the other lists given above. In list 1 there are several species 
which, although endemic, are of interest because of their relationships. Among 
the comatulids the two species of Stephanometra represent a group particularly 
characteristic of the region extending southeastward from the Philippines to Fiji 
via New Britain and the Solomons, and their occurrence at Mer at once su^ests 
an eastern origin. Of the sea-stars, Fromia elegans and Nardoa rosea belong to 
genera which, as already shown, very probably have come in from the New Cale- 
donian region, while the nearest relative of the Murray Islands Ferdina is the species 
occurring at Fiji. The only brittle-stars in list 1 which have any particular sig- 
nificance are the species of Ophiomastix; indeed, only 0. coraUicolay obviously very 
near the Fijian 0. caryophyllatay throws any light on original sources. Of the 
holothurians, Tfielenota anax, while a very distinct species, is clearly a very near 
relative of T. ananas, and this big *' prickly fish " seems to belong to the Pacific influx. 

Turning now to list 2, it may be recalled that every species on this list which 
occurs on the Australian coast or in the Thursday Island region is found at Mer. 
This is quite what would be expected if the members of this group of widespread 
species reached Australia from the Pacific via the eastern end of New Guinea, but 
if any considerable number of them reached the Queensland coast via Torres Strait 
there would almost certainly be some which did not become established at Mer. 
Of the 38 species in list 2, 31 are known from Fiji or Samoa, and 3 others probably 
occur at one or both of those groups, since they are known from other Pacific 
islands. Of the 4 remaining species, Oligopodia epigoniLS is a very rare echinoid of 
whose distribution we as yet know very little, Ophiothrix purpurea alone seems to 
be an East Indian species, while the 2 holothurians, Opheodesoma serpentina and 
Synaptula reticulata, are very imperfectly known and very probably occur in the 
Pacific. The indications, therefore, that the echinoderms of list 2 are a Pacific 
group which has reached Australia from the west are certainly considerable. 

Little need be said of list 3 but that some of the species in it seem to have 
reached Australia with the Pacific influx. Thus Colobometra perspinosa is known 
from the Moluccas, Island of Jobi on the northern side of New Guinea, Queensland, 
Port Jackson, and Lord Howe Island; the last locality, located as it is on the east 
side of the Thomson Deep, is almost conclusive proof of the route of this comatulid 
around eastern New Guinea. The nearly cosmopolitan Linckia guildingii is not 
known from the southern Moluccas or New Guinea, but it occurs at Samoa, Tonga, 
and Tahiti, and on the coast of Queensland. None of the brittle-stars are sufficiently 
well known to throw any light on distributional questions, and the 3 echini do not 
appear to have been associated with any Pacific influx. Of the holothurians, 
Actinopyga parwla is quite unknown from the southern Moluccas and New 
Guinea, but does occur at Hawaii and Samoa, and I think it has reached Mer 
from that direction. 
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The characteristically Australian fauna of list 4 does not afford any evidence 
in support of a Pacific influx. Apparently it has come in along either side, or, 
perhaps better, along both sides of the Arafura Sea. Among the 20 comatulids, 
only a single species is known from either Fiji or Samoa, and only 1 or perhaps 2 
others occur on the shores of eastern New Guinea or the islands to the east and 
southeast; but 9 of the species are East Indian, and all of the others find their 
nearest relatives in that region. The seanstars tell the same story, only one of the 
11 occurring at Fiji or Samoa, 6 being found in the East Indies, and all the others 
having their nearest relatives there. So, too, of the 13 brittlenstars only 2 occur at 
Fiji or Samoa, 8 or 9 occur through the East Indies, and the remaining 2 or 3 are 
certainly very nearly related to East Indian forms. There are only 8 echini to be 
considered; of these only Tripneusles is found at Fiji or Samoa, and only 1 or 2 
are as yet known to be East Indian species, but the aflSnities of the others are so 
unmistakably East Indian as to admit of no discussion. Of the dozen holothurians, 
4 occur at Fiji or Samoa, but these and all the others, except AdinocvcanvU typtcus^ 
are East Indian species. Thus, out of 64 characteristically Australian species, 
only 9 are foimd at Fiji, but about 36 occur more or less generally in the East 
Indies and all the remainder have unmistakable East Indian relationships. It is 
of particular interest and perhaps importance to note that apparently about one- 
third of this group are more or less peculiar to Australia or to Australia and the 
Am Islands, and while their nearest relatives are East Indian, they have become 
specifically distinct from those forms. 

The 34 species of list 6 are as distinctly East Indian as those of list 4, for while 
7 are known from either Fiji or Samoa, 30 species are characteristically East Indian 
and the other 4 find their nearest relatives there. The distribution of some of the 
species in this list is peculiar, notably that of Arachnoides placentay which occurs 
in New Zealand as well as along the Malay Peninsula. It is one of the very few 
echinoderms of the Torres Strait region which occur in New Zealand waters. Its 
distribution is best explained as follows: Originating in the East Indian region, it 
extended southward to the Moluccas and southeastward to Fiji and finally to New 
Zealand; later, with the opening of Torres Strait, it has extended down the eastern 
coast of tropical Queensland; it may have reached New Zealand via the New 
Caledonian ridge, but as it is not yet recorded from New Caledonia, it seems more 
likely that it arrived via Fiji. 

THE USE OF TORRES STRAIT AS A MIGRATION ROUTE. 

Turning now to Hedley's third hypothesis, that the breaking through of Torres 
Strait led to a movement westward and northward of a Queensland coastal fauna, 
we are confronted at once with the difficulty of securing evidence, since there is no 
characteristic Queensland echinoderm fauna, save what has apparently been derived 
from the Pacific. Nevertheless, it is conceivable that after the opening of Torres 
Strait the Pacific influx of echinoderms moved westward as well as southward. 
If it moved northwestward to the Moluccas and rejoined the Indo-Pacific fauna, 
the circuit of New Guinea would be complete and all evidence as to the westward 
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movements of the Pacific fauna would be obliterated. If, however, certain species 
moved along the northern coast of Australia, their absence from Timor and the 
Am and Kei Islands might be indicative of their history. Were it not for the Fly 
River delta, it would be absurd to expect any difference between the echinoderm 
faunas on the northern and southern shores of western Torres Strait and the Araf ura 
Sea, but the presence of that delta undoubtedly put a stop to any westward move- 
ment of the Pacific influx of echinoderms along the southern coast of New Guinea. 
Hence such a movement might occur, confined to the northern coast of Australia. 
When, however, we study the distribution table (p. 192), we find there are relatively 
few species which occur on the northwestern and northern coasts of Australia, 
west of Torres Strait, which are also found in the Fijian or Samoan regions, and 
of these not half a dozen are lacking from the northern side of the Arafura Sea. 
There seems to be, therefore, no adequate evidence that the opening of Torres 
Strait has resulted in any movement of echinoderms westward or northwestward. 
The Pacific influx seems to have been turned almost wholly southwestward and 
southward by some mfluence, probably the fresh-water drainage of southern New 
Guinea, which has given rise to the Fly River and its delta. As a result of this, 
the opening of Torres Strait has made little difference, if any, to the echinoderm 
fauna west of it. Its influence on the Murray Islands region to the east has been 
somewhat more evident, as 40 of the 156 species occurring there seem to have 
reached the islands from the west. 

In contrast, then, with the results obtained by Hedley from his study of the 
moUuscan fauna, this study of the echinoderms of the Torres Strait region gives 
no evidence in support of either the hypothesis that there was an ancient ^'Gulf 
of Queensland '^ with a characteristic marine fauna, or the hypothesis that with the 
opening of Torres Strait the marine fauna of the Queensland coast passed westward 
and northward to the southern Moluccas. This absence of evidence in favor of 
these hypotheses may be accounted for by the interesting hypothesis that there 
were no echinoderms in the old Gulf of Queensland, but that echinoderms first 
reached eastern Australia with the Pacific influx. Whether or not the evidence 
afforded by the fossil echinoderms of Australia gives support to this theory is a 
matter worthy of investigation. In no better way can the probability of the 
hypothesis be established, or perhaps its absurdity be shown. But the evidence 
from fossils may not be discussed here. 

The hypothesis of Hedley, that the connection of the Pacific with the Coral 
Sea by the depression of the Solomon Ridge brought a great influx of species to the 
Australian coast, is amply demonstrated by the Torres Strait echinoderm fauna, 
and this hypothesis may perhaps be now regarded as a reasonable conclusion. 

THE TRIPLE ORIGIN OF THE COASTAL FAUNA OF TROPICAL AUSTRALIA 

Aside from the light which these studies have thrown on the hypotheses of 
Hedley, they have made fairly clear the triple origin of the echinoderm fauna of 
tropical Australia. Of course, in one sense, this fauna is a unit derived from a 
smgle source. It is essentially an Indo-Pacific fauna and there is little doubt that 
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that fauna originated in the East Indies; but in a different sense the tropical Aus- 
tralian fauna is the result of three independent movements, and hence we may 
fairly refer to its triple origin. 

1. The Original Fauna: The evidence at hand indicates that the first Australian 
echinoderms occurred on the northern coast of the continent, and apparently at 
a time when there were few, perhaps no, echinoderms on the eastern coast. Without 
going into the question of the topography of what we now call the East Indies, 
as they existed during Mesozoic and early Tertiary times, there is little reason to 
doubt that while New Guinea and Australia were still imited as one land-mass, a 
bay of the Indian Ocean lay to the northwest of what is now Torres Strait, its 
southern limit being the then northern boundary of Australia. Bathymetrical 
charts seem to indicate that this bay occupied what is now the Banda Sea, and that 
with the passage of time its shores have steadily receded southward and eastward, 
and by a final eastward extension, union with the Coral Sea through Torres Strait 
was effected. The echinoderms occupying the southeastem shores of this bay 
or sea formed the first echinoderm fauna of Australia, undoubtedly East Indian 
in its origin and Indo-Pacific in its composition. It still forms a considerable part 
of the fauna of northern Australia west of the Gulf of Carpentaria, and is largely 
the source of the fauna of tropical West Australia. Most of its components passed 
into the Torres Strait region and many, ultimately, clear through to the Barrier 
Reef and southward along the Queensland coast, but a few have merely held their 
groimd and remain to show what this early fauna was like. The following may be 
mentioned as some of the characteristic species of this fauna. 



Comatula etheridgei.' 
Nardoa tuberculata. 
Haoelia helioosticha. 



Nepanthia brevis. 
Ophiothrix melanosticta. 
Ophiothrix striolata. 
Ophioplocus imbricatus. 



Heterooentrotus mamillatus. 
Peronella orbicularis. 
Pseudocucumis africanus. 



It is obvious, from the unsatisfactory nature of this list, that few of the species 
occurring in the original fauna have failed to follow the extending shore-lines as 
Torres Strait opened. Probably Ophioplocits and Heterocentrotics have failed to 
pass through Torres Strait at all, and their occurrence at Mer is due to the Pacific 
influx. If this is the case, they are admirable representatives of the first Australian 
fauna. It may perhaps be worthy of note that they are both highly specialized, 
but very widespread forms. 

S. The Pacific Influx: This has been so fully discussed in the preceding pages 
that little need be said here about it. From it has come a very large part of the 
fauna, not only of the Murray Islands and Barrier Reef, but of the coast of tropical 
Queensland as well. It is impossible to say just how many Australian species or 
their ancestors reached the continent by this route, but careful examination of 
the *' Tabulated List" (p. 192) suggests that more than 125 of the 210 or more 
Barrier Reef and Queensland echinoderms may have done so, and almost certainly 
not fewer than 80 did. It does not seem necessary to offer here a list of these, 

^ n this proTe to be the young of C. r&talaria, it will not seriously affect the propriety of plaoinf it here, for it 
IS highly probable that C. roUdaria is one of the original Australian species which have extended their range through 
T<»rres Strait. 
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since it would be in large part a repetition of list 5. Probably many of the ancestral 
forms of what are now endemic species came in from the Pacific, and hence the 
influx from that region is at least indirectly responsible for these characteristically 
Australian species. That so large a number of endemic forms occur in the Torres 
Strait region and on the coast of eastern Australia might perhaps be construed as 
further evidence that the Pacific influx entered a virgin territory in which echino- 
derms were previously unknown and which hence gave particularly good oppor- 
tunities for speciation. 

S. The East Indian Inflvx: As is indicated by list 6, the opening of Torres 
Strait led to a migration of East Indian forms through the strait and down the east- 
em coast of the continent. Comparison of list 6 with the tabulated list as a whole 
(p. 192) shows that there are many other species (for the most part included in lists 
1 to 4) which may have come to the Queensland coast via Torres Strait, but in 
regard to which the data are still too imperfect to enable us to determine the migra- 
tion route. On the other hand, as stated above (p. 207), it is not impossible that 
some of the forms on list 6 did not reach the Torres Strait r^on from the west, 
but from the east. Where the present range practically surrounds New Guinea, 
it is exceedingly difficult, if not impossible, to determine the migration route. The 
following 10 species may be cited as t3i>ical of the East Indian influx, but the 
distance they have moved along the Queensland coast and their relative abundance 
there reveal great inequalities: 



Luidia forfictfera. 
Ogmaster capella. 
Euryale aspera. 



Pectinura aroiosa. 
OphiochaBina stellatum. 
(^hiura kinbergi. 
Temnopleunis toreumaticus. 



SalmaciB virgulata. 
Holothuria coluber. 



SUMMARY. 

1. There are 240 species of echinoderms (with 1 subspecies and 1 variety) 
in the Torres Strait fauna, while 50 other species occur nearby and must be consid- 
ered in any analysis of that faima. Many, perhaps all, of these 50 species will 
probably be found somewhere in the Torres Strait region, and there is little doubt 
that enough other species will also be found to bring the total for the region to 
over 300 forms. 

2. There b no evidence that any of this large faima has come from the south. 

3. Hence there is no evidence, horded by echinoderms, in support of the 
hypothesis of a Mesozoic Gulf of Queensland, having a characteristic marine fauna. 
K such a gulf existed, it apparently lacked echinoderms. 

4. Nearly 20 per cent of the Torres Strait fauna is, so far as our present 
knowledge goes, endemic. 

5. Of the 292 forms considered, 38 are so wide-ranging that their occurrence 
in the Torres Strait region seems to have Uttle significance, but it is noteworthy 
that not a single one of these 38 forms occurs anywhere on the coast of Australia 
or in the Thursday Island region, unless it also occurs at the Murray Islands. 

6. There are 28 of the 292 forms regarding which our knowledge is too imperfect 
to permit their use in discussing questions of distribution. 
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7. There seems to be a tropical Australian fauna of 64 species, known from both 
the northeastern and northwestern coasts of the continent. It is quite possible 
that this fauna comprises two distinct elements and is not a homogeneous 
group. Until, however, collecting in the Arafura Sea, the Gulf of Carpentaria, 
and along the Amhem Peninsula has been undertaken, its composition can not be 
discussed profitably. 

8. The Barrier Reef f aima, as revealed by its occurrence at the Murray Islands, 
is a very distinct group, comprising one-fourth of all the 292 forms under considera- 
tion. It is quite wanting from the Thursday Island region. Nearly all the species 
occur in the East Indies, while more than 60 are already known from the islands of 
the Pacific. 

9. The Barrier Reef fauna is replaced in the Thursday Island region by a 
group of some 34 species which seem to have come from the west. A few of them 
have extended their range to the Barrier Reef. 

10. The Barrier Reef fauna seems to furnish strong evidence that Hedley's 
theory as to the original connection between the Pacific Ocean and the head of 
the "Gulf of Queensland'' (t. e., what is now the Coral Sea) resulting from the 
sinking of the Solomon Islands ridge, is correct, and that this was followed by an 
influx of Pacific species to the eastern side of the Australian continent. 

11. Detailed analysis of the Barrier Reef fauna shows it to be the direct result 
of this "Pacific Influx," and a similar analysis of other groups of species confirms 
the reality and importance of this "Influx" in the formation of the echinoderm 
faima of eastern Australia. 

12. The study of the echinoderm fauna of tropical Australia west of the Barrier 
Reef area leads to the conclusion that it originated in the main from the East 
Indies with the gradual southward and eastward retreat of the shores of what is 
now the Banda Sea. This retreat finally resulted in the Arafura Sea and the 
opening of Torres Strait. 

13. The opening of Torres Strait led to the eastward and southward extension 
of this East Indian fauna, some representatives reaching the Murray Islands and 
Barrier Reef to the east, and others reaching Port Jackson, and even Tasmania or 
Victoria, on the south. 

14. The evidence is entirely lacking at present for deciding whether the Gulf 
of Carpentaria causes a break in the continuity of the tropical Australian fauna. 
It is quite possible that the echinoderms of northeastern Australia are the result 
of migration along the eastern shores of the extending Arafura Sea, while those 
of northwestern Australia are the forms which long ago occupied the southern 
coasts of what is now the Banda Sea, and have been drawn southwestward with the 
retreat of the Australian coast-line. 

15. There is no satisfactory evidence of any migration of echinoderms west- 
ward through Torres Strait, though it is not impossible that some species from the 
"Pacific influx" have followed the northern coast of the continent westward. 
Knowledge of the echinoderm fauna of the Gulf of Carpentaria is essential for 
determining this point. 
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CONCLUSIONS. 

When the composition of the rich echinoderm fauna of Torres Strait is carefully 
examined, its origin is indicated with surprising clearness, and the ph3rsiographical 
history of northern Australia is illuminated to a greater degree than might have 
been expected. During Mesozoic times, the eastern coast of Queensland possessed 
either no echinoderm fauna or so scanty a one that there are no survivors to-day. 
The northern coast of the western part of the continent possessed a fauna essentially 
East Indian in its composition. The depression of land areas in the region east of 
New Guinea led finally to the connection of what is now the Ck)ral Sea with the 
Pacific between the Solomon Islands and the New Hebrides, and this connection 
has become more and more extensive with the passage of time, until the contours 
of the present day have been reached.* At the same time, the coast-line of tropical 
Australia has retreated westward and the Great Barrier Reef has been formed. 
With these physiographical changes came an influx of echinoderms from the Pacific, 
following the northwestern coast-line of the new straits and seas and giving rise 
finally to the rich echinoderm fauna of the Murray Island region and the Barrier 
Reef, and to some extent to that of southern Queensland and New South Wales. 

The changes taking place to the northwest of the Coral Sea and to the southeast 
of the Banda Sea finally led to the formation of Torres Strait with the result that 
the East Indian fauna now had direct access to the northeastern coast of Australia, 
and many of its echinoderms migrated eastward and southward to mingle on the 
Queensland coast with the species of the Pacific influx. The striking differences, 
even at the present day, between the echinoderms of the Thursday Island r^on 
and those of the Murray Islands suggest that the East Indian fauna reached the 
vicinity of Thursday Island, occupying the Arafura Sea and western end of Torres 
Strait before the connection with the Coral Sea was established and has not as 
yet been greatly affected by the completion of the Strait. On the other hand, a 
considerable number of its component echinoderms have reached the Murray 
Islands and the Barrier Reef, adding much to the richness of the fauna of that 
r^on. The echinoderm fauna of the eastern coast of Australia is thus made up 
from the mingling of the Pacific influx around eastern New Guinea with the East 
Indian influx via Torres Strait, the former apparently being the more important 
of the two. Whether the fauna of southern Australia and Tasmania has developed 
from this mingled stream, or whether a new source is concerned in its formation, 
are questions of the greatest interest, but quite outside the scope of the present report. 

^ It is not intended to even imply that there has been a consistent and continuous sinking of this area since 
the Mesozoic. There may have been several periods of elevation alternating with periods of depression. That ques- 
tion simply does not concern us in the present report. 
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EXPLANATION OF PLATES. 

Fio. 1. Ccmanihut eaOipepla; holo^ype; Mer; entire animal seen from oral aide. 

2. CanumthuM aniriMlata; bit of one ann near middle, seen from oral aide. 

3. Camahila pedinaia; tip<rfanarm. 

4. Lampromdra gyffe$; oral surface of one arm. 

5. Comantkus parvieirra; oral surface of one arm. 

6. Comanthua annulata var. xarUha; abcmJ surface of (me arm with the bases of two others. 

7. Ccmanikiu parvicirra; aboral surface of one arm. 

8. Comanthua annulata; oral surface of one arm. 

9. Siephanamebra callipeeha; oral surface of one arm. 
10. OUffometra aniaa; oral surf ace of one arm. 

All figures natural sise. 
PLAn2. 

Fio. 1. La m promdra braehypecha; paratype; Mer; oral surface. 

2. Camatdla stdHgera, green form; Mer; the eight lower arms of figure are not completed, thus avoiding 
confusion with ui^^er arms of fig. 1; they are complete and n<»mal in original specimen. 

Both figures natural sise. 
PLAna 

Fio. 1. Camatdla maeulata; Mer; oral surface. 

2. Camatula pedinata invr, Mer; red form; oral surface. 

3. Comanthua annvlata juv.; Mer; an unusual blue form; oral surface. 

All figures natural sise. 
Platb4. 

Fio. 1. OUgomdta aniaa; paratype; Mer; adult, purplish form; oral surface. 

2. Habnporina pukhdla; paratype; Mer; smaller specimen, aboral surface. 

3. Oligomebra aniaa juv.; paratjrpe; brown form; onJ surface. 

All figures natural sise. 
Flats 6. 

Fio. 1. Cvleita novoBgmneca juv.; Erub; abcmJ surface. 
2. Aaterape carin^era iduh; Mer; aboral surface. 

Both figures natural sise. 
PLAn6. 

Flo. 1. Anthmea iuberculoaa juv.; Thursday Island; aboral surface. 

2. Aaterina burianU }\xy.; Mer; aboral surface. 

3. Nepanthia brtvia; Thursday Island; oral surface of one radius. 

4. Nepanthia bretna; Thursday Island; aboral surface. 

6. Ferdina ocdJata; holotype; Mer; aboral surface; aQ arms represented as normal. 
6. Vabxuter apinifenu; lK)lotype; Mer; abcmJ surf ace. 

All figures natural sise. 
PL4n7. 

Fig. 1. Ophidiader granifer; Erub; aboral surface. 

2. Bunaater wnaeriaHa; holotype; Mer; aboral surf ace. 

3. Fromia degana; holotype; Mer; aboral surface. 

4. Framia millepordla; Mer; oral surf ace of one radius. 

5. Fromia ntilUpardla; Mer; aboral surface. 

6. Aaterina exigua; large pentamerous specimen; Erub; aboral surface. 

7. Aaterina exigtta; small, hexamerrous specimen; Brub; aboral surface. 

8. Aaterina anamala; 8-armed holotype, somewhat idolised by omission of one arm and equalisation of 

othere; Mer; aboral surface. 

All figures natural siie, except fig. 2 which is X 2, and fig. 8 which is X 1.5. 
Flats 8. 

Fig. 1. Tamaria tuberifera; Badu; abcmJ surface. 
2. Ophadiaater a^uameua; Mer; aboral surface. 

Both figures natural sise. 
Flats 0. 

Fig. 1. lAnekia Icariifata iuv.; Mer; aboral surface. 
2. lAndtia lavigata, adult; Mer; aboral surface. 

Both figures natural sise. 
PLAnia 

Fig. 1. Ncardoa roaea; holotype, somewhat idealised by equalisation of arms; Mer; aboral sorftice. 

2. BMnaater haonieua; Thursday Island; aboral surface. 

3. Bckinaater luaomeua; arm of a very dark-colored specimen, aboral surface. 

4. Bckinaater Ivwameua; unoolored sketch of very unusual, aberrant ray, having budding ray on each side; 

oral surface. 

All figures natural iiae. 
PLAnll. 

Leiader apedoaua; aboral surface. Nat sise. 
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PLATB12. 

Fio. 1. Ophiarthrum pictum; Mer; disk and baae of one aim; aboral surface. 

2. OphiopetMi spinoaa }uv.; Mer; aboral surface. 

3. Ophittra kinberffi jUY,; Mer; aboral surface. 

4. OphiacatUha ditcaidea; Mer; aboral surface. 

5. OpkiarackneUa gorgorda; Mer; aboral surface. 

6. OpkUmereu porreda; Mer; disk and one arm; aboral surface. 

7. OphiaraekneUa septemspinoBa; Mer; disk and one arm; aboral surface. 
S, OphioplocuB imbrieaitu; Mer; disk and one arm; aboral surface. 

All figures natural sise. 
Plate 13. 

Fig. 1. Ophiarthrum etegans; Mer; disk and one arm; aboral surface. 

2. Ophumuuiix flacdda }\xv.; Mer; aboral surface. 

3. Amphiura septemapinoaa; holotype; Mer; aboral surface. 

4. Ophiocoma parva; paratype; Mer; aboral surface. 

5. Ophiothda hadra; holotype; Mer; aboral surface. 

6. Ophiadis kUeomacukUa; holotype; Mer; aboral surface. 

7. Ophiocoma brevipes; Mer; disk and one arm; aboral surface. 

8. Ophiocoma pica; Mer; disk and one arm; aboral surface. 

9. Oi)hiocoma 9colopendrina jnv,; Mer; aboral surface. 

All figures natural sise. 
Plate 14. 

FiQ, 1. OphiomasHx aaperula, 

2. OphiomasHx mixta, 

3. OphumuuHx coraUicola; paratype. 

4. OphiomasHx caryophyUata. 

5. OphiomasHx janualii. 

6. OphiomasHx anntUosa, 

Each figure represents aboral surface of disk and one arm of an adult specimen from Mer. Nat. sise. 
Plate 15. 

FiQ. 1. Ophiothrix striolata juv.; Friday Island; aboral surface. 

2. Ophiothrix nereidina; Mer; didc and one arm; aboral surface. 

3. Ophionephthys octacantha; holotype; Friday Island; all arms are broken; aboral surface. 

4. Ophiothrix martensi ausiralis; paratype; Madge Reef, Thursday Island; disk and one arm; aboral 

surface. 

5. Ophiothrix Umgipoda, yellow form; Mer; disk and one arm; aboral surface. 

6. Ophiothrix rhabdoia; paratype; Mer; disk and one arm; abohd surface. 

7. Ophiothrix rhabdota; paratype; Mer; bit of arm, much enlarged to show the three longitudinal yellow 

stripes; aboral surface. 

8. Ophiothrix nereidina juv.; Mer; aboral surface. 

9. Ophiothrix nereidina juv.; Mer; didc and base of one arm enlarged to show beautiful mosaic pattern; 

aboral surface. 

All figures natural siie except 7 and 9 which are enlarged about eight times. 
Plate Id. 

Fig. 1. Ophiactis hemiteles; holotype; Mer; aboral surface. 

2. Opkiomaza obscura; Mer; aboral surface. 

3. Opkiomaza cacaotica var. picta; Mer; aboral surface. 

4. Ophiothrix triUneata; Mer; aberrant cobration; aboral surface. 

5. Ophiothrix triUneata; Mer; typical coloration; aboral surface. 

6. Ophiothrix triUneata; Mer; bit of arm enlarged to show trilineate coloration; aboral surface. 

7. Amphiocnida dilatata; Mer; aboral surface. 

8. Ophiothrix stelliff era juvr, Mer; aboral surface. 

All figures natural sixe, except fig. 6, which is X 10. 
Plate 17. 

Fig. 1. Cenirechinus savignyi; Mer; aboral surface of test, q)inee and tubercles being entirely omitted, so as 
not to obscure the characteristic color-pattern. 

2. Cenirechinus savignyi; Mer; oral surface of test without tubercles or spines. 

3. Cenirechinus setosum; Mer; aboral surface of test without tubercles or q)ines. 

4. Cenirechinus setosum; Mer; oral surface of test without tubercles or q)ine8. 

5. Temnotrema sculpta; Mer; aboral surface. 

6. Tripneustes gratilla; Mer; aboral surface. 

All figures natural siie, except fig. 5, which is X 2.5. 
Plate 18. 

Fig. 1. SHchopus chloronotus; Mer; side view of anterior end. 

2. Thelenota ananas; Mer; dorsal view of posterior end. 

3. Thelenota anax; holotype; Mer; side view of anterior end. 

4. SHchopus horrens; Mer; dorsal view of anterior end. 

All figures natural sise. 
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Pl4tb19. 

Fig. 1. Holoihuria pervicax; Mer; donal view. 

2. Pseudocucumis acicuUUa; Mer; dorsal view. 

3. Holothuria impatiens var. puU^ira, juv.; Mer; domd view. 

4. Holoihuria edtdU; Erub; side view. 

5. Holoihuria impaUent; Mer; dorsal view of anterior end. 

All figures natural sise. 

PLATB20. 

FiQ. 1. Comanthua oUemam; Mer; oalyz and part of two rays; aboral surface. 

2. ComantkuB hdeofusca; holotype; Mer; aboral surface. 

3. Comanthu8 ItUeoftuca; holotype; Mer; oral surface. 

4. Comanthua aamoana; Mer; aboral surface. 

All figures natural sise. 
Pl4tb21. 

Fio. 1. Oligometra aniaa; Mer; side view of specimen from which fig. 10, pi. 1, was drawn. 

2. OlxQomebra aniaa; holotype; Mer; aboral surface. 

3. Oligometra ani$a; holotype; Mer; oral surface. 

4. Lomprometra gyges; Mabuag; aboral surface. 

5. Lomprometra gyges; Mabuag; oral surface. 

6. Heterometra delicaia; holotype; Friday Island; abwal surface. 

All figures natural sise, except fig. 6» which is slightly enlarged. 

PL4TB22. 

Fio. 1. Lomprometra hrachypecha; holotype; Mer; oral surface. 

2. Lomprometra hrachypecha; holotype; Mer; aboral surface. 

3. Lomprometra gyges; Marshall Isliuids; side view. 

4. Stephanometra stypacaniha; holotype; Mer; aboral surface. 

All figures natural sise except fig. 3 which is somewhat enlarged. 
Plate 23. 

Fio. 1. Goniodisoaster coppingeri; Adolphus Island; aboral surface. 

2. Oomodiscaster coppingeri; Adolphus Island; oral surface. 

3. Asterina nuda; holotype; Weier; aboral surf ace. 

4. Asterina nuda; holotype; Weier; oral surface. 

6. Asterina anamala; paratypes; Mer; aboral surf ace. 

All figures natural sise. 
Plate 24. 

FiQ. 1. Oreasler nodosus; Jappen Island, New Guinea; aboral surface. 

2. Habroporina pulchella; holotype; Mer; aboral surf ace. 

3. Habroporina pulchella; hobtype; Mer; oral surface. 

Fig. 1 is not quite natural siie, while figs. 2 and 3 are X 2.5. 
Plate 25. OreaHer nodosus, 

Fio. 1. Side view of specimen shown on pL 24, fig. 1. 

2. Aboral view of larger specimen with more complex dorsal q>ines; Jappen Island, New Guinea. 
Fig. 1 is about 0.9 nat. sise, while fig. 2 is about 0.8. 
Platb26. 

Fio. 1. Lmckia Uevigata; Mer; aboral surface. 

2. Asterina anomala; paratype; Mer; aboral surface. 

3. Asterina anomala; paratype; Mer; oral surface. 

4. Habroporina pulcMla; hc^type; Mer; aboral surface. 

5. Habroporina pulchella; holotype; Mer; oral surface. 

Fig. 1, nat. sise; figs. 2 and 3, X2.5; figs. 4 and 5, nat. sise. 
Plate 27. 

Fig. 1. Leiaster speciosus; Mer; aboral surface. 

2. Leiaster speciosus; Mer; oral surface. 

3. Ophidiaster Uoderma; hobtype; Mer; aboral surface. 

4. Ophidiaster lioderma; holotype; Mer; oral surface. 

All figures natural sise. 
Plate 28. 

Fig. 1. Tamaria fusca; Holothuria Bank, northwestern Australia; aboral surface. 

2. Tamaria fusca; Holothuria Bank, northwestern Australia; <»al surface. 

3. Nardoa variolata; Zanzibar; aboral surface. 

4. Nardoa tforiolata; Zansibar; oral surface. 

Figs. 1 and 2 about 2.5, figs. 3 and 4 about aO, nat. sise. 
Plate 29. 

Fig. 1. Nardoa rosea; holotype; Mer; aboral surface. 

2. Nardoa rosea; hobtype; Mer; oral surface. 

3. Ophidiaster grantfer; Erub; aboral surface. 

4. Ophidiaster granifer; Erub; oral surface. 

5. Fromia elegans; hobtype; Mer; abwal surface. 

6. Fromia d^gans; hobtype; Mer; oral surface. 

All figures natural ase. 
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PXjltb 80. Leiatter brempimu. 

FiQ, 1. Aboml surface of holotype; Hawatuui Iilandt. 
2. Oral surface of holotype; Hawatian Islands. 

ooin figiBWB natoffal sms. 
Pt4n31. 

Fio. 1. Ferdina cceBaia; holotype; Mer; abofml surftMe. 

2. Ferdina oceUaia; holotype; Mer; oral surface. 

3. Framia hadraeatiiha; bcdo^ype; Philippine Islands; abofml surf ace. 

4. Fromia hadraetmiha; bcdo^rpe; Philippine Islands; oral surface. 

5. Fromia padfiea; hoJotype; Hawaiian Islands; aboiml surface. 

6. Fromia Tpacifioa; holotype; Hawaiian Islands; oral surface. 

7. Tamaria Uihowra; holotype; Zaniibar; abcmJ suifaoe. 

8. TamariaUihotora: holo^rpe; Zaniibar; oralsurftice. 

All figures natural i 
Pt4i« 32. HaceUa tuperba. 

Fio. 1. Oral surface of holotype; off Barbados, 100 fms. 
2. Aboral surface of hc^ioi^ype; off Barbados, 100 fms. 

Both figures natural I 
PLAn33. 

Fio. 1. Ophioihrix Umgipeda; Sura, Fiji; abofml suifaoe. 

2. Opkianereii porreda; Mer; aboml surftMS. 

3. Ophianertia porreda; Mer; oral surface. 

4. Ophioikrix triUnMia; Mer; typical coloration; aboral suilaoe. 

5. Ophioihrix triUnMia; Mer; aberrant coloration; aborml surfacs. 

Fig. 1 about H QAt. sise. All other figures, natural siae. 

PLATB34. 

Fio. 1. Opkiaraehna imaranata; Mer; aborml surface. 

2. Opkiarackna VMrauaia; Mer; oral surface. 

3. OphAocoma brtvipn; Mer; aboral surftice. 

4. Ophiooomabrooipea; Mer; oral surface. 

All figures natural siM. 
PLAn85. 

Flo. 1. OpkioplocuM imbrieaiui, 

2. OpkurpHocua imbrieaiuii 

3. OpkurpHocua vnbrieaiuii 

4. OpkiaraekneUa gorgomai 

5. OptuaraeknMi gorgoma^ 

6. Fibtdaria votvat; Badu 

7. Ftbularia vokaf; Badu^ 

8. Fibtdaria vokat; Badu 
0. Fibularia voUnf; Badu 



Mer; aboral surface. 
Mer; oral surface. 

Mer; aboral surface of qiecimen with heavily marked disk. 
Mer; aborml surface. 
Mer; oral surface, 
aboral surf ace. 
oral surface, 
side view, 
interior view of oral half of test. 



Platb36. 

Fio. 1. Oligomeitra ani$a; structural details, a, Cirrus. 6, pi. c, pi. d, pt. e, p4. Fig. la is X4; the others 
are X3. 

2. Siephanomdra caiUpeeha; structural details. Letters as under fig. 1; all figures X3. 

3. Stephanametra dypaearUha; structural details. Letters as under fig. 1; all figures X3. 

4. Heieromdra ddicaia; structural details. Letters as under fig. 1, with /, basal part of arm. Fig. V >> 

X3; the others are X5. 

5. Bunader uniseriaiiB; holotype; oral view of basal part of arm, XO. 

6. Bumuier wnaeriaiU; holotype; aboral view of basal part of arm, XO. 

7. Bunader vniaeruUia; a single pedicellaria and its surroundings, X95. 

8. Valvader Mpiniferui; hok>^ype; Mer; three adambulacral plates, shoinng divernty of armature, XlO. 
0. Vahader 9pin^eru$; holotype; Mer; bit of aboral margin of arm, showing two of the huge pedicellaris, 

X3. 

10. Ophiomaatix eaaryopkyllaJta; Mer; three npp&t arm-plates, X6. 

11. Opkiomadix coraUicoia; Mer; three npget arm^lates, X5. 

12. Leptoaynapta latiprntima; holotype; Friday Island, a, Anchor, X200. b, Anchor-pUte, X200. e, Miliary 

particles, X450. 

13. Upioiynapta dolabrifera; Port Jackson, N. S. W.^ andior, X20a 
14-21. Trochodoiamacylata; holotype; Mer. 

14. A tentade, X35. 

16. An excretory funnel, X400. 

16. Inner face of distal half of excretory funnel, X400. 

17. Piece ai calcareous ring, X35. 

18. Wheel, X450. 

19. 20. Sigmoid bodies, X46a 
21. Tentacle-rods, X450. 
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Pt4TB37. 

Figs. 1- 8. Pentada irimorpha; holo^ype; Mer. 

1. Radial and intenadial pieces of oalcarecKis'ring, XIO. 

2, 3. Tentacle-rods, X450. 

4. Supporting rod from pedicels, X450. 

5. Laj^ calcareous plate from deep in skin, X40. 

6. Calcareous "basket" from epidermis, X450. 

7. Knobbed button frran dermis, X50. 

8. " Basket," seen from the side, X450. 

9-19. Pseudocucumia euryatichus; holotype; Friday Island. 

9. Interradial and radial pieces of calcareous ring, X6. 
10-12. Tentade-rods, X450. 

13. Side view of table from base of pedicel, X450. 

14. Simple disk of table from pedicel, X450. 

15. More developed disk of table from pedicel, X450 
16 Side view of q)ire of table from body-wall, X450 

17-19 Disks of tables from body-wall, X450 
20-29. Holothuria alUmenna; holo^jrpe; Mer. 

20. Radial and interradial pieces of calcareous ring, XlO. 

21. Tentacle-rods, X450. 

22. Disk of table from body-wall, X450. 

23. Spire of table from body-wall, X450. 

24. Supporting rods of pedicels, X450. 

25. Side view of spire of ordinary table, X450. 

26. Top of spire c^ ordinaiy table, seen from above, X450. 

27. Disk of ordinaiy table, X450. 
Typical button, X450. 
Atypical buttons, X450. 



28. 

29. 

Plate 38. 

Fios. 1-13. 

1. 



HoloUntna axiologa; holo^3rpe; Mer. 
Tentacle-rods, X450. 

2. Supporting rod d dorsal pedicel, X450. 

3. T^ioal disk of table, X450. 

4. Side view of spire of table, X450. 

5. Top of spire seen from above, X450. 

6. Simpler disk of table, X450. 

7. Simpler spire in side view, X450. 

8. Top of simfder spire seen from above, X450. 

9. Long, slender, fenestrated ellipse, X450. 

10. Heavier ellipse, X450. 

11. Ellipse intermediate between an ellipse and a button, X450. 

12. Knobbed button, X450. 

13. Knobbed button, seen from the side, X450. 
14-19a. Holotkuria cumulua; holotype; Mer. 

14. Tentade-rods, X450. 

15. Side view <A spire of table, X450. 

16. Disk of table, X450. 

17. Disk of laiKsr table, X450. 

18. Top ci spire seen from above, X450. 

19. Typical butUms, X450. 
19o. Larger button, X450. 

20-24. HoUdhuria hypamma; holo^srpe; Mer. 

20. Supporting rod of pedioel, X95. 

21. Disk of table seen from bekm, X450. 

22. Side view of table, X450. 

23. Top of q)ire seen from above, X450. 

24. Button, X450. 

25-32. Hoicihuria mdfverta; hofetype; Mer. 

25. Supporting rod of pedioel, somewhat idealised, X450. 

26. Side view <rf ^rpical table, X450. 

27. Disk of typical table, X450. 

28. Top of spire of typical table seen from above, X450. 

29. Side view of extremely sl^ider spire, X450. 

30. Side view of very stout table from dorsal bo4y-wmll, X450. 

31. Typical button, X450. 

82. Larger, smooth, ventral button, X450. 
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PLATE 20 



1. Comanthut aheroans, calyx and part of two rays; aboral surface. X I. 3. Comanthui luleofusca. holotypr, oral surface. X |. 

2. Comanthut luteofusca, holotype, aboral surface. XI. 4. Coroanthus sarooana. aboral surface. X | . 
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'f^ 6 



1. OUgometra 

2. OUgometra 

3. Oligometra 



flde view. Origmal from which fig. 10, plate I, wat drawn, 
holotype, aboral nirface. X | . 
holotype, oral surface. X I. 



X I. 



4. Lampromeira gygea» aboral wrface. X I . 

5. Lamprometra gygea» oral wrface. X I . 

6. Heterometra delicata, holotype, aboral wriace. Slightly 

enlarged. X I. 
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1. Laroprometra brachypecha, holotype, oral surface. X I. 3. Lamprometra gyget, sicic view. Somewhat enlarged. 

2. Lamprometra brachypecha, holotjrpe, aboral suiface. X 1 . 4. Stephanometra ilypacaotha, holotype, aboral surface. X I . 
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1 . GoaioducMter coppiogeri, abonl nirface. X 1 . 3. AMenna nuda, Kolotype, aboral furlace. X I . 

2. Goniodiacaiter coppingeri, oral nirface. XI. 4. Aitama nuda, holotype, oral nirface. X I . 

5. Aitama anomala, paratypet, aboral nirface. X I . 
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PUTE 24 



1. Oretfler nodotui, aboral mrlace. Not quite nat. aze. 

2. Habroporioa pulchelU, hotoCype, aboral mrlace. X 2.5. 

3. Habroporioa pulchella, kololype, oral mrlaoe. X 2.5. 
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1 . Oreuter nodotui, ade view of ipecniien ikown on pi. 24, (ig. I . X 0.9. 

2. OrcMter nodowt, aboral view of a Urger spedmen with more compla dorsal ipinet. X 0.8. 
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I. Linckia UevigaU, Aboral nnfaoe. XI. 

2. AHonna inomala, pwaljrpe, aborAl mrlAce. X 2.5. 4. Habroporin* ptticbeUa, bolotype, aboral mrlace. X I . 

3. AHorina inomala, paraljrpe, oral mrlaoe. X 2.5. 5. Habropocina pulckella, kolotype, oral mrlace. X I. 
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1 . Leiaaler spcciotus. aboral furface. X 1 . 3. Opkidiailer liodcrma. Kolotype, aboral surface. X | . 

2. LeuMler spcciotui, oral surface. XI. 4. Ophidiaslcr liodenna. Kolotype. oral mrlace. X I. 
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PLATE 28 



1 . Tamana hitca, aboral mrlace. X 2.5. 3. Nardoa varioUta, aboral mrlace. X 0.9. 

2. Tamaria huca, oral mrlace. X 2.5. 4. Nardoa variolata, oral wrlace. X 0.9. 
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1 . Nardoa rotea, holotype, Aboral mrlAce. XI. 4. Ophidiuler granifer. oral mrlace. X | . 

2. Nardoa rosea, kolotsrpe, oral mrlace. XI. 5. Fromia degani, kolotype, aboral mrlace. X 1 . 

3. Ophidiaitcr graniler. aboral lurface. X 1 . 6. Fromia degani, KotoCype, oral furface. X 1 . 



HELIOTVPf CO. aOtTON 



Digitized by 



Google 



Digitized by 



Google 



PUTE SO 



{ 



1. LoMlo brevitpinus, KoloCype, aboral mrlace. X I. 

2. LoMler brevupious, holoCype, oral furface. X I. 
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PLATE 31 



1 . Ferdma ocellaU. holoCype, aborftl wrf ace. X I . 

2. Ferdina ooelUta, holoCype, oral turface. X I . 

3. Fromia hadracaotha, holotype, aboral surface. X I . 

4. Fromia hadracantha. holotype, oral surface. X I . 



5. Fromia pacifica. holocjrpe, aboral surface. X I . 

6. Fromia paciiica. kolotype, oral surface. X I . 

7. Tamaria lidKMora, kolotype, aboral surface. X I. 
6. Tamaria lidKMora, holotype, oral surface. X 1. 
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PLATE 32 



1. hUceiw fuperb*, hololjrpe, oral furface, X I. 

2. KUceba fuperb*, hololype, aboril wHaoe. X I. 
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PLATE 33 



I. Ophiochiix loogipeda, aboral niHace. X 0.75. 

2. Ophionercit ponecta, aboral nirface. X I. 4. Opkioduii trilmetti, aboral wrface. X |. 

3. OphioDCfeis porrecU, oral nufaoe. X | . 5. Opkiotfarix iriiioetta, tboril niHace. X I . 
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PUTE 34 




1. Opkiarachna inaassata, aboral surface. X |. 

2. Ophiarachna incranata, oral aurlace. X I . 



3. Ophiocoma brevipet, aboral surface. X |. 

4. Ophiocoma brevipes, oral surface. X I. 
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1 . Ophioplocus imbricatiu, aboral turface. X I . 

2. Ophioplocus imbricaftut, oral lurface. X I . 

3. Ophioplocus imbricatuSk aboral surface ol spedmen 

YfiAi heavily marked disk. X |. 

4. Ophiarachndla goifoaia, aboral surface. X I . 



5. Ophiarachoella goifoaia, oral surface. X I. 

6. Fibularia volTa(>X A^*' ■I'^Ace. ^ '• 

7. Fibularia volra ( > X ^"^^ surface. X | . 
a Fibulariavolva(>). teleview. XI. 

9. Fibularia vohra ( >). inlerior view of oral haU ol ( 
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